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Since that day more than twenty years ago when a 
Timken Tapered Roller Bearing was first installed in 
a motor vehicle, Timken principle has remained 
unchanged. 


Yet, during those years, American and European 
manufacturers have used more than fifty-seven mil- 
lion Timkens. And, as far as we know, not one of 
those fifty-seven million Timken Tapered Roller Bear- 
ings has ever been replaced by any other bearing. 


Fifty-seven million Timken Bearings! Twenty 
years of service! Notasingle Timken that we know 
of replaced by any other make! Hardly a motor car, 
truck, or tractor in America today that does not 
boast of its Timkens! 


Could one ask for more convincing evidence of the 
correctness of the principle, design, and construction 
of Timken Tapered Roller Bearings? 





Fifty Seven Million Proofs 
That the Principle Is Right 







Surely those years of service, those millions of appli- 
cations bear out the basic claims of Timken Tapered 
Roller Bearing superiority in ability to carry all 
loads no matter from what direction they come— 


to withstand the highest speeds encountered in auto- 
motive practice— 


to carry those loads at those speeds with negligible 
frictional loss— 


and when the inevitable wear that must follow 
motion does come, to provide a quick, simple 
adjustment or take-up that makes a Timken Tapered 
Roller Bearing function as if it were new. 


The Timken Roller Bearing Co., Canton, Ohio 


Timken Tapered Roller Bearings for Passenger Cars, Trucks, Tractors, 
Trailers, Farm Implements, Machinery, and Industrial Appliances. 
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A Call for the Automatic Stop 


NCE more has a_ collision between passen- 


resulting in a shocking loss of life 


emphasized the necessity for the introduction 
stop in the operation of railroads. 


of the automatik 


It is the too-familiar story of the failure of the hu- 


man element lhe stage setting of this tragedy at 
Porter, ludiana, consisted in a level crossing of two 


main lines, each carrying a fast-passenger service, and 


a well-thought out system of block signals functioning 


with accuracy; and the tragic action consisted in 
the failure of the engine-man of one train to ob- 
serve and obey certain signals which were set against 


him, with the result that thirty-seven people were killed 


and twenty injured. 
Hlad the automatic stop been installed, the Michigan 
would have been brought to a stop be- 


Central train 


fore reaching the crossing, in spite of the failure of 


the engineer to apply the brakes. The automatic 
stop, as such, long ago passed from the stage of the 
experimental to the class of the well-tried and widely 
approved invention, The supreme achievement of the 
automatic stop has been made in its use for several 
years in the New York subway systems, where millions 


of passengers have been carried at express speed under 
less than two minutes without the loss 
as the result of collision. We have never 


reason Why the automatic stop, 


a headway of 
life 


to find any 


of a single 
been able 


with proper modifications and safeguards, should not 


be equally effective when used in the open on the trunk 


lines of this country We say this with full appre- 
ciation of the fact that in the subways the stop is 
working under ideal conditions, free from rain, snow 
or ice. There are excellent open-air automatic stops 
available. Their application on such important cross- 


ings as this at Porter, Indiana, should be made obli- 
gatory 
but if 


sweeping. 


too 
the 
be drawn, 


legislation is enacted it should not be 
Universal use, just now, is impossible- 
bill should 


covering all dangerous points that are subject to unusu- 


cost would be prohibitive. A 


ally heavy express service, 


Do You Want an Airship? 
OVERNMENTS have at various times made 
gifts of considerable magnitude, but we doubt 
if there is any precedent for the giving away 
of fifteen million dollars’ worth of highly developed and 
up-to-date war material. We refer to a cable dispatch 
announcing that the British Government is offering its 
fleet of large airships to any syndicate that will under- 
take to operate and experiment with them; the only 
that in return, all the data 
and useful knowledge acquired by such operation shall 
Among these 
larger but 


condition imposed being 


; at 
ve at 


the disposal of the Government. 


eraft are the airship “R-36,” somewhat 


practically a sister ship to “R-34" which last year 
made a round voyage across the Atlantic to Mineola 
and back. “R-36," which has just made her maiden 


trip, has been adapted for passenger service and differs 
“R-34" by feet longer and having a 
horsepower for her five-power gondolas of 


from being thirty 


combined 
1570 horsepower, 
oped by “R-34.” 
otbers of the 
*R-33" and “R-37,’ 
of a smaller rigid type 
huge airships surrendered by the Germans and known 
64” and “L-71." The total the fleet 
which is now offered as a gift is about fifteen million 


dollars 


as against 1,250 horsepower devel- 
In addition to this ship there are two 
British-built airships, namely, 

.-32" and “R-80,” vessels 


and also “R-32 
To these are to be added two 


latest 


as “LL value of 
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Although the surrender of these vessels will be 
a serious blow to the naval service, the striking of them 
from the list by no means represents a total loss to 
the nation. If syndicates are formed with sufficient 
backing to take the vessels over and operate them in 
a mixed passenger and light package service, they may 
still be counted as a national asset. Indeed, in view of 
the necessity for severe retrenchment in naval and 
military expenditures, it is probable that the art of 
airship construction and operation will be promoted in- 
stead of hindered by the proposed transfer. In Eng- 
land, as in this country, private interests have been 
clamoring for government assistance, They have now 
received that assistance in a very tangible form, and 
the future development of lighter-than-air commercial 
aviation in Great Britain will be followed in the aero- 
nautical world with the keenest interest. 


The Hydrographic Office 


HERE is no branch of naval activity in which 

greater efficiency has been shown or such valua- 

ble results obtained for a relatively small outlay, 
as in the Hydrographic Office of the United States 
Navy. It is not a large institution in point of num- 
bers, and the total appropriation asked for this year is 
considerably less than one million dollars; but its work 
in aid of the navigator is known and appreciated on 
every ship, naval or merchant marine, that sails the 
high seas. 

No better general description of the work of this 
office can be found than that contained in the Act of 
Congress by which, in the year 1866, this institution was 
established, It is described therein as “a Hydrographic 
Office for the improvement of the means for navigat- 
ing safely the vessels of the Navy and mercantile ma- 
rines by providing, under the authority of the Secre- 
tary of the Navy, cheap nautical charts, sailing direc- 
tions for navigators and manuals of instruction for the 
use of all vessels of the United States and for the bene- 
fit and use of navigators generally.” 

But, in spite of the fact that the Hydrographic Office 
has been giving most efficient service for over half a 
century, it is now proposed to remove this work from 
the Navy Department and incorporate the office with 
the Coast and Geodetic Survey under the Department 
of Commerce. Now we all are in sympathy, or ought 
to be, with the present movement in the direction of 
reorganizing the administrative machinery of the Gov- 
ernment by consolidating certain sections of its activi- 
ties, thereby cutting out needless duplication and ex- 
pense. The broad principle is a good one, but, like all 
other broad principles, it should be applied with discre- 
tion, and careful attention should be given to every 
individual problem before amalgamation is carried out. 
The Hydrographic Office is a case in point, and the 
proposal to amalgamate it with the Coast and Geodetic 
Survey, thereby taking a highly specialized branch of 
naval work away from naval men and putting it in 
the hands of civilians, who may or may not know 
anything whatever about the sea, could only lead to 
the work being less efficiently done, and probably at 
greater cost. 

The provision of suitable charts and sailing instruc- 
tions and the gathering of the large amount of miscel- 
laneous information which is so eagerly sought and 
greatly valued by men who sail our ships, both naval 
and mercantile, to and fro upon the ocean highways, 
is essentially a naval job and the effective use of the 
Navy itself depends upon the possession of an ade- 
quate number of thoroughly reliable charts. Without 
them, should we be at war, our naval operations in 
distant parts of the world would be most seriously 
hampered. In this fact alone is to be found a sufficient 
explanation of the care which the Hydrographic Office 
devotes to its work, and we are satisfied that everyone 
who reads the article entitled “Twelve Hundred Charts 
at One-third of a Cent,” which we publish elsewhere 
in this issue, will agree with us that we should let well 
enough alone and not transfer this important work 
from a highly organized and very efficient institution 
to one which in the very nature of things is not so 
well qualified for the job. 

The Coast and Geodetic Survey covers not only the 
coast line but also the whole interior of the United 
States. There is yet another institution known as the 
Geologic Survey, which also is engaged in a survey of 
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the interior, Obviously, if amalgamation is to be made, 
the logical step would be to combine the Geodetic Sur- 
vey with the Geologic Survey and combine the Coast Sur- 
vey, which is more a nautical than a land job, with the 
work of the Hydrographic Office. If amalgamation is 
what Congress seeks, here is oue that might be carried 
out to very good effect and result in considerable all- 
around economy. 


Summer Resorts and Water Supply 

HE fight of the property owners and summer 

residents at Lake Hopatcong to prevent a group 

of Jersey City politicians from destroying the 
Lake as a summer resort will meet with a sympa- 
thetic response from those of us who appreciate the 
charm and restorative qualities of our lakes and 
mountain summer resorts. The proposal to divert the 
waters of Lake Hopatcong for the portable uses of 
Jersey City carries with it the imposition of restric- 
tions which would prevent the use of the Lake for 
boating, bathing, fishing and so forth, 

The right of condemnation of lands in the drainage 
area of lakes and reservoirs which are used for water 
supply is a good principle when it is applied to very 
sparsely settled areas, as in the case where new reser- 
voirs are being built on sites far removed from centers 
of population. But if this principle be applied to 
bodies of water which, because they have never been 
considered likely sources of supply of potable water, 
have passed into the hands of thousands of private 
owners and have become the site of flourishing commu- 
nities, a great injustice will be done. Moreover, the 
purification of drinking water on a large scale has be- 
come so simple and inexpensive a matter that the oc- 
cupation of the shores of such bodies of water as Lake 
Hopatcong, Greenwood Lake and others by summer 
residents has ceased to be a risk to the public health. 
This fact is recognized in a letter from the Chief of the 
Division of Geology and Waters, Department of Con- 
servation and Development of New Jersey, to one of the 
leading residents at Lake Hopatcong, in which he 
states his belief that it is imprdcticable and inadvisa- 
ble to depopulate the watersheds of ‘northern New 
Jersey, even where they are used as sources of supply. 
He makes the further statement that, in the future, 
only a relatively small part of the State’s population 
can enjoy the expensive luxury of pure, raw water, 
drawn from uninhabited collecting grounds. It is 
certain he states that, increasingly, all surface supplies 
must be purified before they are used by the public. 


Secretary Hoover on Food Research 


T comes with a shock of surprise to learn from 
Secretary Hoover that the United States must 
some time in the future pass from a food-exporting 

te a food-importing nation. The Secretary says this 
in a statement which he recently issued on the work to 
be done at the Food Research Institute which has been 
established at his suggestion in Stanford University 
and by the Carnegie Corporation. The new Institute 
will make a study of food distribution systems, the 
chemistry of manufacturing processes, and of produc- 
tion and agriculture. Milk and other commodities are 
te be traced and charts of costs, consumption and other 
data are to be compiled. The work of the Institute will 
be world-wide in its scope. Food-exporting areas of 
the world will be classified on the basis of their rela- 
tions to our production and consumption, and to world 
trade. The question of transportation to and from 
each country will be analyzed and tabulated. 

We regard this as one of the most important move- 
ments that has grown out of the experience of the 
World War and the terrible years that have followed. 
The work of the Institute, as thus outlined, will form 
one of the important agencies in the work of reorgani- 
zation and reconstruction. It is understood that Mr. 
Hoover, who is a graduate of Stanford University and 
one of its trustees, will serve as a member of the Ad- 
visory Committee. 

The Carnegie Corporation will provide 700,000 dol- 
lars for the support of the Institute for a period of 
ten years. The University will make its scientific lab- 


oratories available to the Institute, which will be care- 
ful not to duplicate equipment of research laboratories 
which are already working in the field of nutrition, but 
will endeavor to codperate with all other agencies, 
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Naval and Merchant Marine 


A Record Feat of Bunkering.—A new high record 
for rapid coaling of ships is reported by the Superin- 
tendent of Coaling Plants at the Cristobal coaling sta- 
tion, Panama Canal, The steamship “Pakeha” was 
eoaled on December 24, 1920, with 1,002 tons, in one 
hour and ten minutes, So far as we know, this is the 
world’s record. 

The Present Shipping Situation. —It is estimated 
by Gordon Robinson, Editor of Fairplay, that thirty per 
cent of the world’s tonnage is now out of employment, 
or 17,000,000 gross tons out of the 56,800,000 gross tons 
afloat at the first of this year. Every country is af- 
fected, including ourselves.‘ It is estimated by E. 38. 
Gregg that about one-half of the Shipping Board's 
6.900.000 gross tons of steel tonnage is idle or awaiting 
assignment. 

Shall We See the 20-inch Gun? — The tendency to 
mount naval guns of increasing caliber and caliber- 
length shows no diminishing. We have 
gone from the 12-inch to the 1tinch and now to the 
16-inch gun; the British built and actually used an 
18-inch gun in the war, and in spite,of the enormous 
increase in individual displacement of ships resulting 
largely from these heavy calibers, no one seems dis- 
posed to call a halt. 


signs of 


“Olympic” as an Oil Burner.—Since the “Olympic” 
was equipped as an oil-burning ship, she has undergone 


enlargement of her tank capacity. Last year it 
amounted to 5,068 tons. She has now a capacity for 
7.555 tons of oil, The one-way consumption of oil, 


taken as an average over a period of voyages, is nearly 
3.600 tons a voyage. The conversion to oil released 
about one thousand tons of space for cargo in the old 
bunkers, and other space has been used for pump rooms, 
et cetera. 

Volume Versus Weight of Fire.-—The “Tennessee” 
and the “Maryland” are of about the same displacement. 
One mounts twelve 14-inch guns, the other eight 16- 
inch guns. Since it is the shots that hit that count, 
the “Tennessee” with equal gunnery should make fifty 
per cent more hits than the “Maryland.” Since she has 
equal speed, she could hold a range to suit her lighter 
gun. Would the heavier burst of a 16-inch shell out- 
match the lighter burst of fifty per cent more hits by 
the 14-inch gun? Versonally, we think not. 

Submarines Cannot Sink Battleships. — Unless a 
battleship is traveling alone and unattended, something 
she should never do, she cannot be sunk by submarines. 
The late war proved this to a demonstration; for 
although the Grand Fleet was continually out in the 
submarine-infested North Sea, not a single battleship 
of the vast fleet was put down by submarine attack. 
The Germans were fighting a war of attrition; we may 
be sure that the submarines used every artifice to get at 
the battleships of the Grand Fleet. They were thwarted 
by the screen of destroyers, 

The World’s Construction of Ships.— The latest 
figures given out by Lloyd’s show that, in spite of the 
present depression in the ship-carrying trade, there are 
over seven million tons of shipping being constructed 
throughout the world, This is made up of 921 ships 
representing a gross tonnage of 3,708,916 which are 
being built in the United Kingdom and of 1,059 ships 
of a combined gross tonnage of 3,470,862, which are 
being built by all the other countries of the world. 
The last figures do not include Germany, for which no 
Statistics are as yet available. 

Indirect Fire for Naval Guns.—In the United 
States Naval Institute for February, Commander D. C. 
Bingham states that the subject of “indirect fire” 
afloat is one of increasing and urgent importance, and 
is deserving of the greatest consideration by those con- 
cerned with progress in ordnance material, gunnery and 
tactics, He states that the destruction of the “Koenigs- 
berg” in South Africa, the firing of the allied ships 
in the Dardenelles, the work of the monitors of the 
Dover Patrol, and the low visibility conditions in the 
North Sea have strongly emphasized the importance of 
this subject. 

Early Hand-Power-Driven Naval Ships.—Eng.-Com. 
E. C. Smith, in a lecture recently given at Devonport, 
stated that the first power-driven ships of the navy 
were propelled by hand-worked paddlewheels, The 
46-gun “Active” was thus operated at a speed of be- 
tween two and three knots, by two paddles actuated by 
the turning of a capstan. Another small fricate was 


driven by paddles which were turned by u of 
Winches, In this case, the speed was three } rhe 
Vaval and Military Gazette tells us that, of 
the hard work entailed, the seamen favor ux- 
iliary machinery because it enabled ther into 


harbor when the wind failed. 
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Science 

Leonardo’s Airship.— The Division of Mechanical 
Technology of the United States National Museum has 
constructed and placed on exhibition a model of the 
flying machine designed and constructed in 1490 by 
Leonardo da Vinci. The model has been adversely 
criticised, 

Weatherproofing Plymouth Rock. — This much- 
abused boulder, which has recently had its fragments 
united, is now being preserved against the elements. 
Even rock can be weatherproofed by chemical means, as 
in the case of the obelisk in Central Park, New York. 

France’s Population to Recover in Seventy Years.— 
Dr. Richard P. Strong of Harvard, lecturing at Johns 
Hopkins University, states that it will require seventy 
years for France to recover her loss in population 
brought about by the war. Dr. Strong places the en- 
tire loss of life at 43,000,000 for all countries and the 
total cost of the war $348,000,000,000, Dr. Strong 
probably does not exaggerate but the totals are stag- 
gering. 

Swiss Glaciers Running Thin. —The drought in 
Switzerland is very unusual and is disturbing the eco 
nomic balance, for navigation on the lakes is almost 
suspended and the cattle have to be driven long dis- 
tances fo obtain water. Many glaciers have broken 
and the moraines or “glacier terminals” are far up the 
mountains. There is less snow now on the peaks than 
in the normal August when mountain climbing is at its 
apogee, 

Return of the Non-Magnet Ship.—The non-magnet 
ship “Carnegie” has reached San Francisco after hav- 
ing, as it were, completed an X-ray of the earth. Many 
of the best charts will have to be amended as the re- 
sult of this voyage on a ship where even a steel hair 
spring in a watch is taboo. The “Carnegie” has trav- 
eled more than 300,000 miles since 1909. This gift of 
the kindly iron master has proved a treasure house of 
scientific research, 





Cost of M. D.’s Goes Up.—It costs in the year of 
grace 1921, the sum of $4,600 to make a doctor and 
when he receives his sheepskin, which is a preliminary 
to the shingle, he has paid only $1,280 toward his edu- 
cation, the medical college paying $3,320 for the bal- 
Everything connected with medical education 
has advanced to such a point that if the schools were 
not heavily endowed, they would have to curtail their 
activities materially. 


ance, 


Gorgas Memorial Institute.—Researches in tropical 
medicine will be carried on by the Gorgas Memorial 
Institute in Panama and eventually a building will be 
built adjoining the Santo Tomas Hospital in Panama, 
with a statue of the great sanitarian in front. Three 
American physicians holding official positions will be 
sent, one a medical officer of the army, one from the 
navy and one from the United States Public Health 
Service. Assistance will be given by other institutions 
of tropical medicine all over the world, 


The Calama Solar Station.—The Smithsonian Insti- 
tution announces that its solar radiation station in 
Chile has been moved from Calama to a mountain 10 
miles south of that place, where skies of extraordinary 
purity have been experienced, Telegraphic reports of 
observations which for the past two years have been 
sent to the Argentine meteorological service for use in 
connection with weather forecasting, are now also 
sent to the Brazilian meteorological service for the 
same purpose, 


Again a Cure for Seasickness. — Remedies for sea- 
sickness come annually with the spring flowers but 
Professor Nolf of the University of Liege claims to 
have discovered a uniformly successful one in the 
shape of a milligram of sulphate of atropa on going on 
board, and additional doses of half this strength at 
intervals of half an hour. The professor does not ex- 
plain how it affects the pneumogastric nerve, but it 
evidently does if we give credence to the excellent re- 
ports. Seasickness itself by-the-bye is supposed to be 
caused by a movement of the liquids of the internal 
ear which seems to affect the pneumogastoric nerve. 

Robert Louis Stevenson as a Meteorologist. — The 
Stevenson family were lighthouse builders like the late 
I’, Hopkinson Smith. Meteorology is a necessary science 
for the lighthouse builder to master. When he was 21 
years old, the young Scottish novelist received a silver 
medal for a pamphlet on lighthouse illumination. This 
was followed by two papers on meteorology contributed 
to the Scottish Meteorological Society and the Royal 
Society of Edinburgh. The former society has just 
been merged with the Royal Meteorological Society of 
England, for Scotland is fast merging into England, 
“North Britain” being the first step to the dis-establish- 
ment of many things. 
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Aeronautics 


The Lawson “Midnight” Air Liner has been de 
signed and constructed by the Lawson Airplane Com 
pany of Milwaukee, Wis. 
for night service, 
wing spread is 120 feet. It has three Liberty engines 
aggregating 1,200 horsepower, The speed of this ma 
chine is said to be from 120 to 125 miles an hour and 
it can fly at a height of 25,000 feet. These figures are 
remarkable, it goes without saying. Suflicient fuel is 
earried for a 15-hour flight. 


It has been built especially 
The cabin is 65 feet long, and the 





duration 
24 hour 


19 minutes 7 seconds, to be exact—the performance 


Duration Record.—At present the world’ 
record stands at a little over a complete day 


standing to the credit of the Farman “Goliath it 
may not stay there long, however, as a new Farmar 
“Goliath” has been built with a view to making a 
continuous flight for 35 hours, according te Flight 


Speaking of duration records, it will be remembered 
that Lieutenant Kilpatrick of the United States Arm) 
recently made a flight of 18 hours 5 minutes in a Curti 

“Eagle,” 


of the petrol tanks 


being forced to land owing to a leak in one 


Greater Lift from the Wings.—The Glenn L. Martin 
Company of Cleveland, Ohio, has lately designed an 


airplane wing which can lift a greater weigh 
square foot 


than any other known wing. according 
te their claims. At 30 miles per hour speed, a model 
only 18 by 3 inches in size carried 444 pounds per squat 
foot. This is twice as great as the lift of the fam 
ous “R.A.F.” 15 wing, and 25 per cent more than tha 
of the Handley-Page high-lift wing, according to the 
only record published, The efliciency of the Glenn I 
Martin new high-lift wing at high speeds is 10 to 15 
per cent greater than the highest value ever recorded 
for any wing except the Parker variable 
foil. Again, it can not only carry 


camber air 
great loads on 
planes of small dimensions, but for racing machins 
it is at the present time unequaled, according to the 
designers. 

Steam Motors for Aircraft.—A short discussion of 
the lines along which experiment and development will 
have to be made, with reference to the present research 
of Germany and England on this subject, is 
in a recent issue of Aviation. The use of high-pressure 
steam is advocated, and the single-acting type of steam 
engine is recommended, owing to its absence of stuffing 
boxes, and simplified valve gear. The three-cylinder 
radial single-acting engine with variable eut-off, cam 
operated, is stated to offer the most promise, Esti 


contained 


mates are given showing that a 200-horsepower engine 
at 900 revolutions per minute, using 500 pounds pres 
sure steam, shéuinl not weigh more than 400 pounds 
the condenser weighing 100 pounds, This engine would 
require 14 pounds of water per horsepower hour and 
1% pounds of liquid fuel 


Aerial Agreement Between Great Britain and 
France.—The text of an agreement between Great 
Britain and France regarding aerial navigation has 
recently been published in the Oficial Gazette. This 
agreement will cease to be in force as soon as the 
International Convention for aerial navigation drawn 
up by the Veace Conference becomes effective. The 
agreement provides that the two governments will per 
mit the free passage of private and commercial air 
craft, while reserving the right to establish prohibited 
areas for military reasons, All aircraft must carry a 
log and a traflic permit. The pilots must have a cer 
tificate showing their qualifications, The use of wirt 
less apparatus without special permission jis forbid 
den. The respective authorities reserve to themselves 
the right of examining aircraft on arrival and «dk 
parture, 

Speaking of Short-Lived Airplanes.—We have come 
to consider the airplane as a frail piece of work, which 
lasts but a few months when subjected to regular use 
That may be so in the case of most airplanes, but there 
has been recently brought to our attention the story 
of a British seaplane of the Fairey type Designed 
in 1916 as a seaplane, this machine was delivered to the 
R. N. A. S. in April, 1917, This seaplane was in service 
till after the armistice. In May, 1919, this machine 
was brought back to England, as a “Disposal” machine, 





being used to carry newspapers from Blackfriars to 
Thanet. During the summer of 1919, this seap 
employed for experimental work, September 
this same seaplane flown in the Schneider Cup Race 
and it had the honor of being the only competitor to re 
turn intact under her own power. Dmring the 

part of 1920 this machine was used with 
undercarriages, Since then, it has been used for ferry 
work between Southampton and Sheerness, In all. nine 
engines have been used to a finish for the power plant 
of this seaplane 





Iv19, saw 


early 


imphibian 








264 SCIENTIFIC AMERICAN April 2, 1921 


Twelve Hundred Charts at a Third of a Cent 
A Few Words About a Necessary Expenditure for Which Congress Has Failed to Provide 


By C. H. Claudy 




















































\ { eht or t that maritime interests willingly take the risk of Admiralty charts. To obtain these plates from the ex- 
\ But ending vessels into these uncharted waters, rather isting charts will require, with the present printing 
> ch has than forego the profits of such voyages Of course, plant of the Hydrographic Office, five years of time 
fight in me one pays the bill of lost or damaged ships; and and the ridiculously small appropriation of sixty thou- 
hat some one in this case is the American people, sand dollars a year—a total of three hundred thousand 
irry who are hardly in a position to realize that ene lost dollars. This amounts to something less than a third 
u n and en t hip is more expensive than all the charts necessary of a cent, spread over five years, for each one of our 
i he sl ind all the to give her a safe voyage hundred and eight millions. If the three hundred 
he men oul It is to many unthinkable that this country should thousand dollars is not forthcoming at the present rate 
ir or Wal ever have a serious difference of opinion with Great of progress, it will require forty years to become in- 
E carry the Britain. To most thinking Americans it is equally diffi dependent of Great Britain for charts. 
D where the it to beliewe that any discussions we may have The amount needed is so small, and the object to be 
with Japan or Russia or the Fiji Islands or China gained so large that it would seem almost unbelievable 
\ ters without a hould require a war to decide, that Congress should hesitate for a moment to appro- 
A lost ship But wars have happened, and we have fought them priate it. But the gentlemen who make the laws are 
ce then, that And if, for any reason, Great Britain happened to be not naval men, many of them never saw a battleship 
hip at all, neutral in such a discussion in which we took a lead- or a chart, and have no knowledge of the relations of 
erned ing part, or if she, for any reason, felt it inadvisable one to the other. A very able American once brought 
‘ i f char » continue the present cordial and friendly relations a large amount of ridicule upon himself by his ora- 
‘ ft ‘) ‘ f the Nav rhe see which exist between her and our Hydrographic Office, torical reference to the million men who would “spring 
( 1 Geodetic Survey rhe third is we might well find ourselves in the impossible position to arms overnight” in the event of an emergency, The 
v ye — mae zo, | 
ASIA % 
tyes ASIA 
sav EUROPE: «; ; 
y oe > soe y™ 
i ad Vt 
‘a Of 
Oca - da 
be ha 7. i “3 ; 
’ 
, 
PERCENTAGES | cnaars on issue JP oA 
wit bo Te RE ieee 
# aOeuMEaE 
os [res [vos] Of 38 0.0 | 
f 237 465 
4 T T i ie) 38 0.0 
eA Bt! 435 3 ME} 
Tray of2se] 36s [68.0 
1139 | j 66] 26 32.2 
} 173 o/ 68 4 28.2 
O] 225 
v3 (L) CEE 
¢t I he the f the globe are divided into ten sections, and in each section is indicated the proportion of British Admiralty charts to the entire chart outfit required by the American navy. 
the same information is given somewhat more fully, the three columns indicating the number of issued charts from each of the three sources— 
U. S. Hydrographic Office, U. S. Coast Survey, and British Admiralty 
Where the charts come from on which our Navy depends 
supp i rt , sued by foreign hydro of having a navy which couldn't go abroad for our ridicule came, not from the thought of the patriotism 
orf lherse the British Admiralty is the interests, because we had not the charts which would ot our young manhood, but from the fact that they 
ind m nport ree enable us to go possessed no arms to which to spring. In the event of 
] veen G Brits | the United States there During the war the United States ordered charts trouble to be started or stopped, the navy has ships and ' 
| friendly relations hydro from Great Britain in large numbers. Most of them guns and ammunition, but it cannot spring to twelve 
\ 1S chart ind they ust were received; one case of a thousand charts was lost hundred charts overnight, or over a year’s time. 
We t ‘ hem, add to them and never did turn up. It took on an average, three Some critic may observe “But why doesn’t the Hy- 
her hen he lo the same with months to get them, often longer; and even then, if drographie Office pick out the important charts and 
1 i big place to go over with a we were to reproduce them, the time would be greatly copy them now out of its current funds?” To which F 
uch work has to be extended So that if we had another war with any the reply must. be made that if any one of us all is a 
e done It is not only the power in any part of the world, we would still be competent picker of the “important chart” he ought not 
irts, but each and every ship that dependent upon our own supplies, or have to face the to conceal his light under a binnacle but come right to 
Phe 1 the better charts, the more need of waiting until British charts could be obtained. Washington and pick. 
‘ ‘ e more ships can go to the It is not so much a question of being dependent upon The United States is dependent upon Great Britain 
neidental to com Great Britain's good will as upon being dependent for more than 75 per cent of the charts it may require 
7 upon the natural limitations of time to manufacture, for all the north and west coasts of Europe, for 46.5 
noment, the charts of Alaskan waters and to ship. And a war does not wait for a belligerent per cent of the charts it needs of a very important 
: Alaska has an enormous coast to get ready; it strikes as suddenly and with the op- part of the coast of Asia, and for various lesser percent- 
hic! either uncharted or but littl ponent as much unprepared as possible. ages for charts inthe rest of the world. For the whole 5 
Yi the shipping need, and so At the present time the Hydrographic Office is twelve world of charts, the United States must depend upon 


ry 


charting in these waters hundred plates behind a complete stock of British (Continued on page, 277) 
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mn their sides. This has been proved wrong because the eves are stressed at the 























i me container in which the eggs are carried « ir weakest points, so its man 1 ha ad 

tinued When the old honey-comb containers began to go, the projecting edges would bend down or break, leaving the outer row of eggs without protection. The eor n ! 

this by a « ugated reinforcement for the outer strips. }. Another scheme for reinforcing the honey-comb container by locking it in an outer box 1. One of the most 1 } y 

containers, a succession of sheets of heavy pulpboard with molded cup containers. This one carries the eggs on end and so avoids the objection made against the first one in th 
The old and the new in cardboard fiber egg carriers 
When Humpty-Dumpty Travels Besides a number of tests to determine the best way The Why of Luminous Paints 
to use the old style containers, twenty-two new types 
By Harry A. Mount have been tested. Practically all of these new de By M. A. Henry 
|“ spite of the fact that cartons and containers for vices have been found superior to the old. es centuries the firefly has been envied by men of 
shipping eggs have always been a favorite subject In the tests the eggs are packed as for shipment science; for the little creature did iturally that 
with inventors, the same inefficient methods of pack and then carefully measured blows are delivered to Which science could neither reproduce nor explain. He 
ing and shipping which were used thirty years ago, the sides or ends of the crates and the contents then made a perfect light, that is, a light in hich 
when eggs were 15 cents a dozen, still obtain in 1921, examined. The most severe test given the containers the energy expended apparently was turned into lu 
with eggs at 50 cents or more per dozen, is the tumbling test. A drum originally designed by minosity. 

The explanation for this fact is that shippers, and the Forest Products Laboratories for testing various But just as man-made mechanism has surpassed thi 
in fact all commercial handlers of eggs, have become so packing cases used for munitions during the war, is eagle in the air, so men have given the firefiy Lust 
used to the old-time honeycomb egg crates that they used. It is a hexagonal drum of metal with cleats so for envy in producing artificially a light which is well 
are reluctant to change. But recent scientific investiga arranged on the inside that, when in revolution, it nigh, if not indeed, perfect and which unfailingly glows 
tion and a campaign of education undertaken among carries the crates of eggs upward and drops them year in and year out. If you would posse ym these 
handlers of eggs, has emphasized the fact that the in a series of falls ranging from one to seven feet “perfect lights” you have but to buy two-dollar 
proper packing of eggs is a matter of considerable It would seem at first thought that no fragile egg watch with an illuminated dial 
economic importance, could emerge whole from such a test, and indeed of It is fairly well known that the mysterious « en 

During the year 1920 the radium is in ne Ww col 
hens of the United States nected with th ni 
laid some 67,000,000 cases of material used for som rs 
eggs (each case containing on the figures d hand 
thirty dozen), with an esti watches and lock ind 
mated value of $1,206,000, which is finding a « tly 
OOO Most of these eggs broadening fic pplica 
moved a short, and many tion; but the ; g ia 
times a long distance, by rail is puzzled to kre h ’ 
to market Most of them material worth al t S120 
went by freight but many OOO per thimbleful Ine 
millions of dollars worth of used to illun ite we 
the best fresh laid” eggs dollar watch dial 
were hurried to the cities by It is related tl the exi 
express, rhe express com ence of the sul ‘ l hn 
panies alone last year paid we know as ul 
$1,267,000 in claims for first discovered the 
broken and damaged eggs, Left: After direct contact of 8 hours. Center: Through opaque paper after 8 hours. Right: Through steel after 24 hours French scienti Becquert 
iar oe pry corti) eae Action of radium-painted watch dial on photographic plate under various conditions sores mania * - h 
sents only a part of the loss because where damage 360 eggs packed in a standard container in the most Stances He left a piece of pitch blende overnight on 
could be shown to be the fault of the shipper, as approved way, 160 were broken and most of the a holder containing a sensitized plate it he «ce 
through improper packing, the claims were only par others damaged. The best of the new containers made veloped the plate and found the outline pitch 
tially paid or not at all. The proportionate loss from a record of three eggs broken in the same test. blende on it. He repeated the experiment and finall 
breakage in freight shipments was much less than by Various methods of packing have been investigated in came to the conclusion that there was present some 
express because the eggs were handled less, usually actual practise by making shipments from one investi powerful penetrating ray which could not be explained 
being loaded into a box car by the shipper, and being gator to another and then noting results. It has been as a mere manifestation of phosphorescence. It was not 
forwarded witheut rehandling to their destination found that in 75 per cent of the cases where breakage until the substance was isolated by Mme. Curie in 1808 
But many hundreds of thousands of dollars were lost occurs, proper packing would have prevented it, even that the substance was named radium 
through breakage during freight shipment and all of with the honeycomb container. One of the chief causes Seme thirty years have elapsed since Becquerel made 
this adds a staggering total to the bill which is ulti of difficulty, especially in small shipments of eggs, is his startling discovery and now, again, rad nd 
mately met by the man who likes “ham and for the use of honeycomb fillers which have been used phosphorescence are linked in modern radium ni 
breakfast, before. Nearly always the projecting tips of cardboard nous material 

This loss has always been considered unavoidable, which are a protection against side shocks have been What really causes this new substance to giow in the 
when it was considered at all, until recently scientific bent down and if the case is at all roughly handled dark? Is it the radium we see? If not, what ie 
tests undertaken by express officials in coéperation the eggs on the outside row are almost sure to be purpose of using radium in it? The answer i lve 
with scientists at Cornell and Columbia Universities, broken. Another cause is the use of a “quarter-filler” the whole theory of phosphorescence, for it « t “ 

ry 


have shown that this loss can be very largely avoided 


(Continued on page 277) 
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under tension by crossing two corrugated paper strips over and under it—-on¢ of many ideas of this sort. 2. A complicated ca 


1. Holding the egg 
tension when the two halves are fitted together. 3. Honey-comb container, with special “flats” separating the layers. These have star-shaped cut 
was, in the laboratory, the most successful of all. 4, Another tension device, which holds the eggs near their ends by fittir the 


Four other designs which hold out promise of cutting the bill for breakage 
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Making the Most of Niagara 


Projects Looking to the better Utilization of This Great Water Power 


By Robert G. Skerrett 


clearing out the forebay. To screen the tunnel intakes 


from logs, ice, etce., there would be built an L-shaped 
reinforced concrete wall, rising from the ledge of the 
er bed to a sufficient height above the surface to 


ert floating objects into the currents sweeping on- 
ward and over the two Falls According to the engi 
ring estimates, two tunnels can be cut and turbo- 


placed and made ready for service within 


erval of t=wo and a half years 
Poday n the vicinity of Niagara Falls it costs any- 
here from S70 to $100 to generate by steam a horse 
er year If we strike an average, and call the out 
SSO per nnum, it should be inifest that an 
S$120,000,000 in coal consumption may be 
ected while adding tremendously to the power availa 
r industrial and other purposes If it be as 


horsepower year in the run of steam 
s calls for the burning of 8 tons of coal, then the 
suve each 
which, 
transported 


energy will 
1.000.000 tons of fuel 


substitution of hydroelectric 

twelve months quite 

mined and 
! 


otherwise, would have to be 


¢ ¢ j 


from the neares elds, those in Pennsylvania, 
It is pertinent to emphasize here that in Buffalo, 
nly about 25 miles distant from Niagara Falls, a big 


public service electric company develops two-thirds of 
its current at means of steam, and it is 
iged to do this because it cannot obtain all of its 
hydroelectric 
there within a stone’s throw, so 


present by 
rey from the comparatively near-by 
lants Phink of it, 

speak, of the thunderous waters of the Falls, this 
concern has to rely upon coal to generate 80,000 out 
of the 100,000 horsepower needed by its customers 
hirty years ago, the population of Buffalo was 250,000 


according to the measure of this diversion, affect the 
volume and possibly the scenic grandeur of the cata- 
racts. For this reason the proponents of this enterprise 
do not urge its adoption first, but advocate, instead, the 
construction of the dam farther down the river. 

As an engineering undertaking, the dam proposed at 
Foster's Flats, a little less than 5 miles below the 
Falls, would be a much more ambitious enterprise, and 
would permit of the development of 2,000,000 horse- 
power of electrical energy. The plan is to take ad- 
vantage of the drop of 102 feet in the river level be- 
tween the foot of the Falls and the site chosen by 
rearing a massive structure, from shore to shore of the 
140 feet from the base line to the crest of the 
spillway This barrier would raise the water level 
within the impounding area high enough to submerge 
the existing rapids and modify, at the same time, the 
character of the Whirlpool by making it larger and more 
impressive, But the scenic features of the Falls, them- 
selves, would not be altered in any way. As a compen- 
sation for the obliteration of the Rapids, the dam 
would create a new cataract having a drop of 100 feet 
and would call into being a series of rapids quite as 
spectacular as those that now stand in the sweep of 
the river just below the Falls. 

At first blush, the mere suggestion of building a 
barrier athwart the Niagara River, with its minimum 
flow of 220,000 cubie feet of water per second, seems 
little short of preposterous, Knowing that the ceaseless 
flood must be allowed to pass steadily on while the 
proposed structure is in course of erection, But nature 
is ready to lend help which would make the execution 
of such a project far easier than one might imagine 

offhand. The walls of the Gorge above 


Gorge, 





Foster's Flats rise sheer several hundred 








HAT the Niagara River is not yet furnishing sufficient electrical 
energy to meet existing requirements is evidenced by the Queenston- 
Chippawa development now being pushed to completion on the 
Canadian side of the international stream. 
ScIENTIFIC AMERICAN, the plan is to generate at the start 2/0,000 
horsepower and, later on, 472,500 horsepower. 


As recently described in the 


Recognizing the 
prospective greater demands for electricity in the course of the next few 
vears, the projects discussed in the current issue are of timely interest. 
In the order of their preference, they are first, a dam a few miles below 
the Falls which will make use of the full flow of the river, and, second, 
an installation at Goat Island which, of necessity, would have to absorb 
waters that might diminish the impressiveness of the present Falls.— 
THE Epiror. 


feet from the tideway, but contiguous to 
the Flats the Gorge is considerably wider, 
and on the Canadian side, especially, the 
bank slopes at a comparatively easy gra- 
dient, terminating near the river in a 
fairly expansive low-lying area. At the 
same time, the river's path is considerably 
narrower at that stretch of its run. Ow- 
ing to this state of affairs, the Flats pre- 
sent a strategic base of operations from 
which to start the rearing of a dam. 
That is to say, something like 50 per cent 
of the contemplated structure can be com- 
pleted on dry land before any of the work 
trespasses upon the present course of the 
Niagara at that point. Let us be more 
specific. 














As designed, the dam has a spread in 
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\ I i ter! ! but the 
i hore n the Gorge 
el Hiowever, the citi 
\ hed te ! both of these 
‘ h 
4 tins he «¢ ng treaty arrangement be 
twee e om ring countries, it is not 
now perm ble to divert for power pul 
pont il ‘ingara Falls more than 56 
(MM) bic feet f W era second and for 
cor ‘ An i nlilotment 
of tl pinw) onl feet It has been 
pl ed th t ned total be raised 
t SOh CMD f d that each of the 
natior hare e ll In other words, 
‘ nin ive 4000 cubic feet more 
than the « e today while our volume 
of iter ) i be doubled If the sug 
gestion be adopted, the problem will re 
solve itse into governmental selection 
of such of the proposed installations as 
would be apt a fo mur the great nat 
ural specta ‘ giving the largest 
vields in energy and involving the fewest 
engineering difficuities of a debatable 
“0 Phe (Gjoat Island scheme meets 
these desiderata in many particulars, and 


mak instant appeal to us, inasmuch as it would be 
located on our side of the river 

(ioat Island would not have endured for ages in the 
e! ve sweep of the Niagara but for the fact that it 
is an integral part of the massive ledge there underly 
it h ive d this has a very important bearing 


upon power development at that point From the 


crest to the base of the Horseshoe Falls is a drop of 
ibout 165 feet, but the plen is to increase this head 
t ubstantially ZOO feet by lengthening Goat Island 
From east to west, along its major axis, the Island is 
today 2.800 feet long, but there is nothing to prevent 
xtending it 600 feet by raising above the surface of 
the river ‘ submerged area at the upstream 
na 

By doing tl it would be then practicable to drive 
the tunnels from water level to water level at a mod- 
erate angle and so insure a difference in drop of about 
%K) feet between the intake and the discharge ports 
of e conduit At the same time, the bores in their 
utire could be cut through solid rock, Each aque 

when finished with a concrete lining, would have 
n ernal diameter of 20 feet, and the descending 
wa led | t would be capable of developing 100,000 
hors¢ ver thr rt tl medium of suitable turbo 
generators As now projected, only two tunnels would 
~~ xen } the itset furnishing 2OO.000 horse 
power! 1 the pl eal malit ns will ultimately per 
t t irger nul ! 

‘ , ‘ rem on wag lus 
t1 , } tunnel it would be i rela 
tive en natter to rear cofferdams to hold the river 

luring construction work; and the only sub 


1 exeavating of rock would be 


that required for 


and is now 505,875, an increase of 198 per cent in 
three decades. The City of Niagara Falls, when incor- 
porated in 1892, had a population of about 10,000, and in 
the interval it has grown 600 per cent owing princi- 
pally to the influence of the availability of hundreds 
of thousands of horsepower in the form of electrical 
energy 

Indeed, electricity is playing its part throughout a 
wide zone lying around Niagara Falls—the primary 
source of power, Syracuse is drawing current from 
that point, 160 miles away, and the loss in transmission 
is less than 10 per cent at a voltage of 60,000. Using 
a potential of 110,000 volts, the Canadians are distribut- 
ing current nearly 250 miles; and by raising this pres- 
sure to 220,000 volts, the radius of distribution could 
be lengthened to 500 miles. Under existing conditions, 
the five pioneer companies lecated at the Falls are de- 
veloping 650,000 horsepower ; and it is a matter of com- 
mon knowledge what this bas brought about in the 
realm of electrochemical industries. Visualize, then, 
what momentous evolutions in our productive capacity 
would be made possible if a million and a half more of 
motive current were at hand! 

Four years ago, in the State of New York alone, the 
power requirements totaled something more than 3,000,- 
OOO horsepower, and the demand was then increasing 
normal circumstances at the rate of 300,000 
horsepower each twelvemonth. Therefore, if the Goat 
island project were pushed to completion, and equipped 
to provide a maximum of 1,500,000 horsepower, there 
would be a market for every kilowatt-hour of its out- 
put within the span of a comparatively short while. 
It should be recognized, however, that this scheme 
would, of necessity, divert water from the Falls, and, 


under 


cross section of about 650 feet at the base, 
and 30 feet or more of this lower portion will reach 
below the line of the riverbed and have its footing 
on the underlying solid rock. With a total height of 
140 feet, the dam will be of an extremely massive 
character. The bottom section of the dam—at least 
that half of it that will rise from Foster's Flats—will 
be pierced by large temporary openings of culverts, 
and channels will be dug to them on the upstream side 
to serve as sluiceways for the entire volume of the 
Niagara when it becomes necessary to divert the river 
in order to bare the normal bed for building purposes 
along the line of the contemplated barrier. With this 
done, it will then be a relatively easy engineering task 
to dam the usual or natural watercourse to facilitate 
excavating the rock and erecting that portion of the 
dam that will terminate on the American shore. When 
the dam is finished, then the sluiceways will be sealed 
and the waters impounded until they accumulate and 
carry the surface level back from the crest of the dam 
to the very foot of the Falls. 

As most everyone knows, great quantities of ice are 
carried over the Falls and down the river during the 
winter and the breakup of that rigorous season, and the 
impact and the pressure of these floes must be with- 
stood by any rigid obstruction rising in their path. 
Therefore, it is essential that these stresses be mini- 
mized and that the currents be free to carry the ice 
onward with a minimum of opposition while the bulk of 
the water is held in check. To this end, the dam will 
be fashioned with long slopes on the up- and the down- 
stream sides. The heaviest of the ice should be able 
tv mount the advance slope without difficulty under 
the impulse of the water beneath and behind it, and 


(Continued on page 279) 
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A Problem of Electric Drive 


The Advantages of the Diesel-Electric System Over the Straight Diesel Drive 


EFORE enumerating the advantages of the Diesel- 

electric drive over the simple or straight Diesel 
drive in which the engines and the propeller are con- 
nected to the same shaft, it would be well to describe 
briefly the make-up of the Diesel-electric drive unit. 

The plant consists of one or more generating units, 
each comprising a Diesel engine of from 250 to 425 rev- 
olutions per minute, direct-connected to a direct-current 
generator. The generators are connected in series and 
supply current to one or more slow-speed motors, run- 
ning at one hundred revolutions per minute, which are 
mounted on the propeller shafts. At the present stage 
of their development Diesel-propelled ships will usually 
be of the single-screw type. 

The speed of the propelling motor is controlled and 
its direction of rotation is varied by means of a rheo- 
stat, which controls the field current of all the gen- 
erators, the latter being separately excited. By mov- 
ing the handle of a simple reversing rheostat or by 
pressing certain buttons, the exciting current can be 
varied from zero to maximum in either direction, The 
voltage of the current delivered by the generators to 
the motor varies correspondingly, and so do the speed 
and direction of rotation of the motor. The engines 
run at constant speed and in one direction at all times, 
regardless of the operation of the motor. 

As to the relative efficiency of the straight Diesel and 
the Diesel-electric systems, it would seem at first 
sight that the straight drive would be the more effi- 
cient of the two, since there is an inevitable loss of 
from nine to fifteen per cent (depending on the size) 
in the electrical equipment. However, as shown by 
Commander S. N. Robertson (Marine Engineering, De- 
cember, 1920, page 974), the straight-Diesel must ordi- 
narily be used on twin-screw vessels, while Diesel-elec- 
tric will be used, for the present at least, mainly on 
single-screw vessels, and there is a considerable loss 
in the twin-screw ship as compared with the single- 
screw, “which brings out the rather remarkable fact 
that for low-power cargo vessels, the Diesel-electric 
installation is actually more economical than the 
straight Diesel.” 


On the point of relative reliability, it must be noted 
that with the straight Diesel there will ordinarily be 
two large engines running at about 115 revolutions per 
minute, each connected to a propeller. If one goes 
out of commission, the vessel is in trouble; if both go, 
it is helpless. On the other hand, with the Diesel- 
electric there will be anywhere from three to six or 
more small engines, and if one or two fail nothing 
happens except a reduction in the speed of the vessel. 
Furthermore, because of their small size, the Diesel- 
electric engines can be more easily repaired at sea than 
the large, heavy, straight-Diesel engines. Another 
advantage is that a smali Diesel engine is inherently 
simpler and more reliable than a large one, since its 
cylinders are more easily kept cool and no piston cool- 
ing is required. 

In respect to the operation, the advantage is de- 
cidedly with the Diesel-electric, since the engine runs 
continuously in one direction when the ship is under 
way—it is not reversed nor is its speed changed. 
On the other hand, the heavy, straight-drive engines 
require a complicated reversing gear. A Diesel-electric 
operated boat can change from full speed ahead to full 
speed reverse in less than five seconds by a mere move- 
ment of a controller handle. 

On the basis of weight and compactness it can be 
shown that, with the proper selection of the apparatus, 
a Diesel-electric equipment is lighter and more com- 
pact than a straight-electric equipment for the same 
ship, this for the reason that the high-speed engine is 
so much smaller than the slow speed straight-drive 
engine that a sufficient margin is left to include the 
electrical equipment and still have some margin in 
the matter of weight and compactness. However, it is 
conservative to rate both drives on an equal basis in 
these respects. 

Although the first cost of a Diesel electric drive is 
greater than that of a straight Diesel drive when the 
propelling machinery only is considered, advocates of 
the former claim that, when everything is taken into 
consideration, the earning capacity of a Diesel-electric 
driven ship will be found to be greater. 


As to their limitations of capacity, straight drive en 
gines of 6,000 indicated horsepower each, or 12,000 to 
tal horsepower per twin-screw ship, are being built 
teday. The upper limit of capacity for the Diesel 
electric system is about 6,000 horsepower per ship, 
since this is about as far as electrical manufacturers 
care to go with this apparatus under present cendi 
tions. This does not mean that this limit cannot be 
considerably raised in the future. 


Steel from Japanese Iron Sand 

METHOD whereby iron may be smelted from the 
4 voleaniec iron oxide sand of Japan, heretofore re 
garded as wholly refractory, has been discovered by 
scientific experimenters working for the War Depart- 
ment of that country. While the discovery cannot be 
employed as yet commercially, the cost of the iron 
so obtained being too high to compete with iron smelted 
from ore, the value, from a military standpoint, of the 
process to Japan, which, like every other volcanie 
country, is rich in deposits of iron oxides, is regarde& 
as being great, inasmuch as it may place that country 
in an independent position so far as its supply of steel 
for military and naval uses, where cost is not the 
deciding factor, is concerned, 

A statement made by the War Office on October 18, 
1920, said, with regard to the process, which is being 
guarded as a military secret: “Iron sand is so general 
throughout the entire length and breadth of the empire 
that it has long been plain that if some method were 
discovered of smelting the iron from it, Japan wouid 
never suffer from want of steel. On the strength of the 
above, the necessary investigations were started as 
early as September, 1919, by a special committee, with 
experimental offices established in the Aomori Pre 
fecture, and with Dr. Kishi as chief engineer. The ex 
periments of a year have now been crowned with toler 
able success, and the process has been experimented 
with on a practical scale at the Penchihu works un- 
der the control of the Okura firm with very satisfactory 
results.” 





Correspondence 


The editors are not responsible for statements made 


in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 





A Suggestion for Snow Disposal 
To the Editor of the Screntiric AMERICAN: 

A recent news item stating the enormous cost en- 
tailed in snow removal from city streets was of much 
interest to the writer. The abnormal increase in city 
Street traffic in the last decade due to the constantly 
increasing number of motor vehicles has made this a 
paramount and gigantie problem facing all cities. 

Weight and bulk are the prime factors in this prob- 
lem, and, the slow, laborious and costly method of shov- 
eling the snow into carts to be hauled away, different 
methods of melting the snow so that it will run into 
the sewers and others have all proved either impractical 
or totally inefficient in anything like desirable results. 
Melting the snow seems to be the best method yet tried 
out, but, when the atmospheric temperature is below 32 
degrees, which it nearly always is in time of snow, 
unless the water quickly reaches the sewers it will 
freeze and do more damage than the snow did. 

The writer, a high class mechanic and inventor, has 
given this problem considerable attention, and, what 
Seems to him a practical means of overcoming the handi- 
cap of not only weight and bulk but transportation as 
well, will be described: 

By the use of a cylindrical rotary sweeper or a 
vacuum device on a motor truck, the snow would be 
Swept up from the street and pressed into a cylindrical 
mold of say, about three feet in diameter and four feet 
in length with a core of about three inches through the 
center, 

Thig drum-mold to be in either two or three seg- 
ments so that it could be quickly released from around 
the snow after compression, this arrangement. being 
easily accomplished by having it hinged or pivoted to- 
Sether with one point of contact releasable witli any 
kind of latches and also a slightly tapered core so that 
when the snow cylinder was turned out this core could 
be quickly drifted out by tapping its small end. 


The purpose of having this hole in the longitudinal 
center of this compressed cylinder of snow is for the 
insertion therein of a suitable length of say two-inch 
pipe to function as an axle, and, by any number of 
means, a chain or rod hooked to each end of this pipe 
makes of the whole an easily moved roller, and any 
ordinary motor truck would be able to tow a train of 
from four to fifteen of these snow cylinders to a point 
of disposal. 

A cylinder of this size would contain approximately 
twenty-eight cubic feet, and as snow is compressible 
to from four to ten times its original bulk, depending 
on pressure used, a space of one hundred square feet 
of a one-foot snow fall could be pressed into one of 
these snow “rollers” with pressure sufficient to reduce 
bulk four diameters. 

It will be seen that these snow “rollers’’ may be 
easily dumped into a convenient stream or moved to 
and left on unused lots or rolled into any ravine. 

On account of the peculiar “texture” of snow, any 
pressed mass of it has much greater tensile strength 
than an equal mass of ice, and it would be much less 
liable to be broken by rolling on the paved street than 
ice in the same form. 

It would be necessary of course to open a passageway 
through the snow to point of final disposal, for the 
adhesiveness of both the roller of snow and loose snow 
on the ground would cause the roller to “grow” like a 
small boy’s snow man. 

In severe snow storms, the snow could be pressed 
into these roller shapes and moved to the gutter in 
nearby infrequently-used streets until final disposal 
could be made. 

On residential streets the snow could be pressed into 
either square or rectangular blocks and piled up on 
the curbs just in the clear of the street where they 
would melt and run into the gutters. 

Washington, D. C, C. J. MENASCcO 


Where Some of the Fish Go 
To the Editor of the Screntiric AMERICAN: 

I was glad to see your article in the Screntiric 
AMERICAN of Jan. 29th, on the question, “Are we abus- 
ing our water resources?’ Would have liked it much 
better if the question had been more general—something 
like this: “Are We Properly Conserving Our Fish 


o” 


Supply? 


The greatest destroyer of fish, next to themselves, is 
the water fowl. Strange to say, the most numerous 
and destructive kinds are protected by the law, and 
vast breeding grounds set aside for them, and a pen 
alty imposed for killing them. 

None of the fish-eating fowels is useful te man in 
any respect. 

The increasing scarcity of all kinds of fish is due 
more to the increase of these fowls than to increased 
consumption by man. The quantity of fish caught in 
the Gulf of Mexico is decreasing every year and the 
price is getting higher. 

When I first visited the Gulf coast, fifty years ago, 
schools of sardines and red fish, covering hundreds of 
acres, could be seen often. Now it is a very rare sight 
to find a school fifty feet square, 

What has become of these vast schools of sardines? 
There are no canning factories on this coast to use 
them, and they have never been caught by the fisher 
men. The only answer is, they have furnished food for 
the vast and continually increasing flocks of sea fowl. 

I have talked with many who have had long ex 
perience on the Atlantic and Gulf coasts; and one man, 
of unusual information along this line, said that he 
had estimated that the number of pelicans in the 
localities frequented by the fishermen of these waters 


exceeded one million, and that at a low estimate each 
consumed one hundred fish per day, a tetal of one 
hundred million fish per day by this one variety of 


sea fowl, and the pelican is exceeded in numbers by the 
gull more than three to one. 

It is a reasonable estimate to say that all other va 
rieties of fish-eating fowls consume twice as many as 
the pelican, which makes a grand total of three hundred 
million per day, or about three fish for every man, 
woman and child of our nation. 

When I write to the Congressmen they reply that we 
have a fish commission whose duty it is to look after 
every phase of this question and that they have not, 
recommended any legislation for protection against 
the water fowl. 


Mr. Roosevelt boasted that he signed the bill setting 
aside certain islands in the Gulf of Mexico as breeding 
grounds for all kinds of fish-eating fowls, When such 


men as he can be influenced to commit such a crime 
what may we expect from our fish commi n? 


Meridian, Miss, MT. GE TON, 
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Left: Using sawdust as fuel in Georgia. Center: A Colorado sawmill which, on the face of its showing, might fairly claim to be a sawdust factory. 


Right: Sawdust blower in operation at a big sawmill 


Where sawdust is made and how it is used up 


Jobs for Sawdust 


Some of the Useful Ends to Which This Waste Material Is Being Put 


By S. R. Winters 
ened The meat absorbs the smoke from four to five 
days while the temperature hovers around 75 degrees 
Fahrenheit rhe method can be hastened by increas 
ing the temperature While green hickory sawdust 
is a popular favorite, particles from the maple, oak, 
walnut and even mahogany, their adherents. 
Widespread use is made of sawmill refuse as an ab 
sorbent on floors, meat and fish markets, hotels, abat 
toirs, machine shops, garages, factories and warehouses 
being consumers in this particular. The abandoned or 
reconverted barroom once Was a claimant of the ma 
terial as an absorbent on floors 


have 


Of minor consequence, 
although used in some instances, is its adaptation as an 
extinguisher of oil fires. Dry sawdust is employed 
effectively for cleaning and drying metals, The latter 
a pickling bath, or when subjected to 
a plating solution, or greasy pieces produced on auto- 
matic machinery in which they are deluged with a 
stream of oil, may be dried in sawdust and polished to 
when subjected to agitation 


when cleaned in 


a most pleasing effect 


Waste from the buzzing saw: the product acts as an 
insulator in avoiding too rapid cooling of steel. 

In the consignment of canned goods, as well as 
fragile articles, sawdust is a protector. It affords in- 
sulating influences in cold climates and thereby prevents 
the freezing of liquids in transit. Likewise, the ma- 
terial is suitable for insulation purposes in the con- 
struction of ice houses, refrigerator cars, and storage 
houses. Sound-deadening is a term associated with the 
offerings of the sawmill but other materials have dis- 
placed its use in this particular. Meat is shipped in 
Europe by this prescription: “Entire unboweled cat- 
tle or large suitable severed pieces are sprinkled with 
acetic acid and then packed and transported in saw- 
dust impregnated with cooking salt and_ sterilized.” 
Grapes from California their zig-zag routes 
across the continent when enveloped in sifted redwood 
suwdust. Soaps, recommended for use by mechanics, 
are on the market, sawdust being their major ingre- 
dient. Waste from the lumberman’s equipment is fre 

quently used in a partly charred state 


course 





either alone or mixed with wood ashes 





ryt til t ‘ t iwdust heap, once considered the 
I t t ot t md but a shameful monument in 
bet g the 1 ements of the suwmill in denuding 
‘ Tre caeetoie ad tore is being salvaged to use 
ful | poses the old-fashioned pile of pulverized par 
ti ! sappearing. So self-evident 
Forest Products Laboratory of 
M ‘ \\ hallenge anyone to discover a vust 
eemingly worthless material 
\ ‘ rte ‘ f ra vay facilities course, or in 
t \ striking epitome, almost unbe 
ible, atte to the fact that 51 profitable uses have 
n developed r the utilization of sawdust 
rom manufacturing soap and fertilizers to the puri 
i iof gz l lettering floral emblems, the range 
i recovery is well-nigh limitless. Green sawdust, 
ption as fuel, is narrowly restricted 
, on dried, however, the pulverized 
adapted to a half-hundred uses, Com 
ial coneert i large cities have made its recovery 
nes nvading wood-working estab 
| vent plu xy mills, sash and door 
fi ries, and furniture establishments for 
iw hitherto accumulated heaps of refuse 
rl material transported to the plant 
of the iwdust mpany in wagons and 


ultimate consumer in 
ignuments Sawdust is 
graded with respect to species and _ fine 


rT , the latter requirements being in 


ng screens capable of yield 








dust of vesteryear. 


HOSE of us who are acquainted with the old-fashioned lumber- 
ing operations will have a vivid mental picture of an abandoned 
temporary mill-site carpeted with a foot or even more of the saw- 
This substance was in good fact more or less of a 
nuisance; nothing could be done with it, nothing could be done to it 
save burning; and no profitable means of doing this was at hand. To- 
day, however, lumbering is on a different scale, and the sawdust is 
available at a given point in such quantities that means for burning it 
not alone economically, but with actual utility, are easily at hand. Yet 
such is the rapid march of science that the sawmill man is by no means 
obliged to use his wood meal for fuel. 


Half a hundred other and better 
uses are open to him; and it is mainly of these that Mr. Winters tells 
THE Epitor. 


as a fertilizer. 

In at least one instance, sawdust has 
displaced sand in the making of a cement 
barn floor. The testimony subscribes to 
its merits which consist of warmth and 
a minimum of wearing on the hoofs of 
cattle. It likewise shares the distinction 
with finely chopped straw as a filler in 
burning clay products. It meets the re- 
quirements of the manufacturer of porous 
clay bricks and tile for some substance 
for consumption during the burning and 
thereby leave the finished product filled 
with fine cavities or pores. Purification 
boxes filled with a mixture of iron oxide 
and shavings are used in coal gas plants 
and producer gas plants for removing the 














ing varving degrees of fineness accord 
ing t 1 diverse market Resaw sawdust 
may be one classification while particles 
from imding nachine constitute an 
ther grad The latter i described as 
“i flour, although radically differing 
from the product employed by manufac us.- 
of explosives and makers of 
ride 1 
rl titilization of sawdust in the man 
ufacture of fuel briquets is in its infancy, One com 
mercial plant_.in Los Angeles, Cal., is in operation, and 
lar estal hment has been erected in Vancouver 
I et re fashioned cylindrical shape, are 
! one-half inches in diameter, and of varying 
t 2 inches prescribed ;: i happy medium 
Special machine ire purchasable ind Kurope is pro 
dl ! f ers from sawdust rhe latter is sand 
hed I i or pitch and transformed into com 
pact tikes, Which e scored to permit small pieces to 
bn I ‘ wit ‘ Milady’s fur is not imper 
t! efining influence of the pulverized ma 
il riy through huge monarchs 
t fore urs a I vated by being tumbled in 
" re iwdust «ac a absorbent In extract 
“grea in ! 
liams, bacon, fish, and sausage may be pickled or 


ed under the smouldering fires of hardwood blocks 
4 desirable flavor is thus imparted and 
these products strength 


the pre rva e aualities of 


and more or less intense friction in a tumbling barrel. 

As a bedding in stables the subject of this article has 
a limited use, although shavings have excessive claims. 
rhe former is considered a better absorbent. Twenty 
concerns in the United States make and lay composition 
flooring, Which is constituted of a base of magnesium 
oxychloride, formed by the reaction between magne- 
sium oxide and magnesium chloride, Substances serv- 
ing as fillers are of a varying character, but sawdust 
is one. Its percentage in composition floorings varies 
from 4 to as high as 50, Ethyl alcohol has long been 
a product of sawmill waste, the material being inserted 
into rotary digesters, and treated with dilute acid at 
a high temperature, thus converting the cellulose into 
fermentable sugars. These are then separated and 
fermented into alcohol. There are promising develop- 
ments under way looking to the destructive distillation 
of hardwood sawdust though commercial operations 
have no tangible support. Hardening and annealing of 
metals is another very limited method of utilizing 


sulfur from the gas. Experiments are 
being made in producing paving blocks 
and some asphaltic binder from this pulverized wood, 
although results are not yet available. One plant in 
the United States is producing oxalic¢ acid from saw- 
dust, and the product has commercial possibilities in 
the manufacture of carborundum and calcium carbide. 
Charred sawdust in the electric furnace is the method 
of approach, The drying of fresh concrete can be de- 
ayed by spreading a layer of the waste from the lum- 
ber mills to a depth of three or four inches, 

Plants have been erected in the Pacific Northwest 
with the view of producing a gas of high calorific 
value from the distillation of wood under high temper- 
atures, Such plants bear similarity to ordinary coal 
gas equipment, the wood being distilled in gas retorts. 
The resulting charcoal can be consumed directly under 
the ovens, or can be burned in a water gas plant, the 
gas from which can be diverted into the mains, Oat- 
meal wallpaper utilizes sawdust for its distinctive sur- 
face, while it is employed in decorative lettering in 4 
fashion similar to the manufacture of raised wall paper. 
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Making the Box Car a 
Dump Car as Well 


N order to increase the 
| uses to Which the usual 
box car may be put, there 
has recently appeared a new 
type of box car in which 
special hopper bottoms are 
provided. The details of 
these hopper bottoms are 
brought out in the two ae 
companying views, 


which : 
show, first, the outside hop- ' 





11 board 
at any time 
pecially hard on the recent 


This ts hard worl 


voyage, due to the fact that 
there was only a_ skeleton 
crew aboard There is pro 
vision for a crew of fiftee: 


including the captain, aboard 





the SCOWS 
The eels 
brought to New York on the 


which were 
recent voyage wert caught 
by means of 150-foot trap 
stretched 


across the St 





per and chute arrangement, 
and secondly, the hopper 
trap doors and frame inside the car. 

It is hoped that this new construction will materially 
facilitate the handling of grain and other loose ma- 
terials in box cars. By removing a pin the bottom 
of the car opens up and the contents come through the 
chute on either side of the tracks. There is no opening 
mechanism, the doors being closed and opened by a 
simple locking-bar arrangement. If the contents can- 
not be dumped through the hopper, then the car is 
used in the same manner as the ordinary 


Outside and inside views of the hopper mechanism of the new box cars provided with dumping facilities 


water-tight, air-filled space for the purpose of giving 
buoyancy. This is more than sufficient for the pur- 
pose; in fact, the wood used in the construction was 
so new and untried that it was necessary to add no 
less than five tons of ballast to each scow. 

The wood used in the scows is British Columbia fir. 
All of each vessel, not even excepting the bottom of 
the tanks, is constructed of this wood. A metal con- 
struction would prove injurious to the fish, according 


Lawrence River rhe eels 
swimming 
swim into the traps which are made up of closely 
meshed chicken wire, This wire cuts off their re 


down tream 


treat and the fish wind their way into a box-like ar 
rangement from which they can be scooped by the 
trapper. 

A small vessel with a sharp prow, built with tanks for 
containing live fish, collects eels at the various traps 
and then discharge their collections into the scows 
which wait day after day until their tanks are full 





box cars, being provided with the same 
kind of side doors. 


Tank Scows for Live Fish 
yn blunt nosed scows arrived in 

New York harbor the other day, after 
a twenty-four day voyage down the coast 
from Quebec, Canada. They moored at 
the docks of the Fulton fish market, and 
there unloaded their cargo of 200,000 
pounds of live eels. 

Now these scows are no ordinary plod- 
ders, but are the first live-fish carriers in 
the Western Hemisphere. Their appear 
ance marks the beginning of an attempt 
to supply the American housewife with 
live fish instead of fish which has been 
dead for a week or more. The designer 
of these fish carriers is Gottfried Fried- 
richs, who in addition, is director and 
part owner of the enterprise. They are 
patterned after Scandinavian and German 
models, declares Captain Friedrichs, 

“They are simply long narrow rafts,” 
he explained. “Water-tight compartments 
at both ends enable them to float. Be- 
tween these compartments at the extrem- 
ities, there are seventeen smaller ones 
through which the sea is passing all the 
time. In these the fish are kept, and swim 
about. The holes in the sides which ad- 
mit the sea are not large enough to per- 
mit the fish to escape.” 

That, in brief, is the principle on which 








ro. . 


Heating Water with Exhaust or 
Live Steam 
T HERE has recently been placed on the 
market the ingenious storage heater 
shown in the accompanying drawing which 
is intended to furnish hot water in hotels, 
apartment houses, factories, etc. Exhaust 
or live steam is supplied to the heating 
element, where it condenses and heats the 
water in the tank. 

The storage type heaters insure a reser 
voir of hot water at all times In their 
veneral form they have been on the mat 
ket for years, but the present 
heater departs from the general practice 
“as regards the construction of the heat 


storuge 


ing surface, It has been standard pra: 
zice to use U-tubes for the heating ele- 
nent of a storage heater. Careful study 


ind experimentation have established the 


fact that practically ali of the work of 
heating is done in the upper or outgoing 
portion of the U-tube, and that the lower 
row or return portion of the U-tube sim 
ply acts as a drain pipe and returns the 
condensed steam to the steam head It 


is, therefore, obvious that 


heater practically half of the tubing is 
useless as a heating medium 
Furthermore, a certain volume of steam 
when condensed, will occupy only about 
1/1600 of the volume of the steam There 
fore, the large area of drain tubes in the 
U-tube type of heater is absolutely un 








the vessels were built. Three of them 
are 110 feet long, and the fourth is about 
half this length, or 48 feet. The smallest 
of the fleet has two gasoline engines which enable it to 
travel under its own power, whereas the others have 
only a rude steering gear and are compelled to depend 
on a tug. 

In quiet water, however, and with a fair wind, the 
larger scows can dispense with towage, for each scow 
carries a twenty-five-foot mast, from which a simple 
lateen sail may be flown. The sail is useful in navigat- 
ing rivers and as an aid to steering when at sea. 
Captain Friedrichs asserts that next year he will equip 
the three large scows with 


Two tank 


scows which recently carried a large supply of fresh fish from 


Quebec to New York City 


to Mr. Friedrichs. The tanks taper from the deck 
width or beam of twelve feet to the width at the 
base of ten feet. Their depth is three feet which 
is the draught of the scows. The opening of the tanks 
on deck is two and a half feet, and the ~pening is 
covered and barred in a manner similar to hatches 
aboard other vessels. 

The hatch covers are thrown off at sea and the fish 
examined by means of long hand nets, The fish that 
have died or fallen sick are sorted out and cast over- 


necessary and waste material 

The present storage heater is designed 
with a certain number of straight tubes 
in the steam element, and these tubes are of sufficient 
length to insure that the required heating will taken 
care of and all of the steam will be condensed when it 
reuches the rear end of these heating tubes. It is there 
fore necessary to provide only a sufficient area of drain 
tube section to carry the condensation back to the steam 
head. 

The heating surface consists of seamless drawn brass 
tubes expanded into a fixed tube plate at one end, and 
a floating tube plate at the other end, permitting ex- 


pansion and contraction of 





engines, thereby bestowing 
on each craft the power of 
self-propulsion. 

The water-tight compart- 
ments, both forward and 
aft, are utilized as sleeping 
quarters for the crew. 
These are marked by deck 
houses 


TEMPERATUR 
REGULATOR 
CONNECTION 


rising above’ the 
deck level to a height of six 


feet. Each house contains ey 
accommodations for two INLET 
men and an oil stove on 

Which food may be prepared. DRAIN 
The men “grub” for them- 

selves, 


From the end of the ship 
to the point where the fish- 
containing compartments be- 
gin, the distance is ten feet. 





be 


WATER OUTLET 










On each secow 
therefore, 


there - is, 
twenty feet of 


Broken away view of the newly-introduced storage heater for supplying hot water in hotels, 


apartment houses, etc. 


tubes without strain of the 
tube joints. This straight 
tube construction, a con 
trasted with U-tnbe, elimi 
nates the necessity for re 
moval and scrapping of 

AN large portion of the tube 


OL surface to ré 


place an inner 

tube, as is the case in 
tube construction ihe 
straight tubes are all of the 
same length, and thi re 
duces the spare nec 
to be carried is ock, and 
in fact perm the purcha 
of stock tubing to replace 
worn out tubes 

The various featur of 
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The Musical Hospital 


How Flattened and Fractured Brass, Wood and Stringed Instruments Are Repaired 


refurbished 


By Albert A. Hopkins 


instrument, for the great public likes an 


) instrument not only without dents but highly polished 


or plated as we ll 


end almost 
ur 


Horns come in bent out pf all shape 
literally as flat as the proverbial pancake. 


first thought would be to consign the once tuneful 
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carcass to the cellar of the junk man as old brass, 
but not so doves the musical instrument repairer con- 


sider it. 
and 


withal 


Men in this trade are of unusual intelligence 
have a 


great love for their work. The 


most interesting operation is the taking out of dents and 

















Repairing brass musical instruments. Taking out dents and polishing band horns 








oe ee ee oe ee ee 











Tools for taking out dents in brass musical instruments. The balls are in 


successive sizes and are introduced into the bells and tubes 


and the dents hammered out 


the reforming of flattened horns without 
unbrazing the bells. This is accomplished 
by a series of cylinders or rather portions 
of cylinders, balls, washers and odd- 
shaped pieces of metal of graduated size 
which are introduced into the bell, tube 
or slide. All sizes are provided so that 
no tube is too small; special hammers do 
the rest after the balls are wedged in and 
dents are thus perfectly obliterated. One 
of our engravings shows a rather full out- 
fit of tools for this purpose. Of course 
valves become worn, leaky and otherwise 
out of order and here other specialists are 
called in; a man who works on piston 
vaives rarely repairs circular valves and 
vice versa, The wood-wind shop adjoins 
and is not as picturesque as is the brass 
shop, neither is the string shop, but the 
results obtained in the latter are most 
extraordinary of all. A violin, a viola, a 
violoncello or a double-bass is sometimes 
put out of commission by an accident 
such as an automobile running over it, 
Almost any virtuoso will tell you that his 
instrument was improved in tone after a 
bad smash-up and subsequent repair. We 
do not believe that is true, as a rule, but 


there are cases which certainly go to 
prove it. 
There are certain technical terms, as 


the back, belly and sides, to be considered, 
for the violin contains in its interior a 
mass of air which is let out by the f+ 
holes. There is also the neck, scroll, the 
bridge, the pegs and the strings, and, last 


but not least, the varnish which plays 
such an important part in the tone. Ifa 
bridge, tailpiece, or the neck and _ scroll 


are destroyed it is an easy matter to re- 
place them; but not so the back, belly and 
sides, which are made of seasoned wood 
sometimes hundreds of years old. The 
tools of the violin maker are peculiar and 
consist of those which would be found in 
any cabinetmaker’s shop, plus iron clamps, 
oval planes (often of minute 
size as planes go), calipers, purfling gages, 
chisels and many other special tools, 
(Continued on page 280) 
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gluing up the cracks, 


the 


glued sides to the back and belly 





A valuable Genoese violin of 1779. Right: Clamping the belly of a violin to close up cracks and clamping 











April 2, 1921 


SCIENTIFIC AMERICAN 























— -- — 





Left: New magnetometer designed by the Bureau of Standards for making a direct measurement of the magnetic moment of the needle system, Center: A standard compass. Right: Compass 
Two telescopes are employed for sighting on the compass under test 


testing stand developed for determining the calibration error of compasses. 


Some of the equipment used by the Bureau of Standards in testing magnetic compasses 


Testing Magnetic Compasses 

LTHOUGH the subject of testing magnetic com- 

passes was first broached by the National Bureau 
of Standards under the exigencies of war, complying 
with requests from the War Department and the 
United States Shipping Board, the investigations reveal 
information no less applicable in peace than in the days 
of human wreckage. The studies involving the con- 
struction of special testing apparatus, observations as 
to the behavior of varying types of instruments, and 
the performances of individual compasses, are accentu- 
ated by reason of the dearth of scientific data relating 
to magnetic compasses previous to these experiments. 

Of outstanding interest, perhaps, in connection with 
the testing of compasses is the designing and installa- 
tion by the Bureau of Standards of special equipment— 
a magnetometer for making a direct measurement of 
the magnetic moment of the needle system. R. L. 
Sanford, a physicist of the Bureau of Standards, tech- 
nically describes the apparatus as a suspended system 
which carries besides the needle a cuncave mirror and 
an aluminum vane which swings in an enclosed cham- 
ber and serves to dampen the oscillations and bring 
the system quickly to rest. A permanent magnet, ad- 
justable in position by means of which orientation and 
sensitivity of the suspended needle can be controlled, is 
mounted on the instrument, When the control magnet 
is so stationed that the needle assumes an east-west 
position, it is possible to determine the magnetic mo 
ment to a degree of accuracy approximating five per 
cent Without arresting the compass card. The latter is 
difficult of attainment in liquid-filled compasses. The 
magnetometer is mounted, with the suspended needle at 
the center of a large coil of known constants, thus fa- 
cilitating calibration. A support is a fixture of the 
instrument for holding permanent bar magnets, used 
for compensating or adjusting compasses. 

The presence of magnetic disturbances somewhat 
hampered the tests at the Bureau of Standards, a 
factor responsible for accuracy not in excess of five 
per cent. Pivot friction, calibration, period, and damp- 
ing are the characteristics around which the testing 
of magnetic compasses revolves. Excessive pivot fric- 
tion may result either from injury or imperfect mate- 
rials, or from shabby workmanship. Sensitiveness to 
slight changes of direction is the object sought by the 
pivot friction test. The method of test consists of de- 
flecting the compass by a smal! specified angle, and 
determining the difference in reading before and after 
the deflection. The test is repeated, the compass bowl 
being oriented in varying directions. 

A simple testing stand, as illustrated by one of the 
photographs, was constructed for determining the cali- 
bration error of compasses. The table can be rotated 
about a vertical axis, graduated around its cireumfer- 
ence so that any angle which it may be turned can be 
read by means of an adjustable index. The use of a 
Vernier insures the reading of angles to 0.1°. Two tele- 
scopes, stationed on uprights, are employed for sighting 
on the compass under test. A small coil is used for 
deflecting the compass while testing pivot friction, 
period, and damping. Compasses having vertical cards, 
when tested, necessitate a modification of the sighting 
arrangement. When testing for calibration, the compass 


is placed on this stand and the telescopes focused on 
the north and south points of the card. Forthwith the 
compass being tested is removed to a distance and the 
standard compass is given a berth on the stand, It 
is raised or lowered by negotiation of an adjustable 
stand till the index line is in focus, The telescopes 
are free from molestation after the initial adjustment. 
The table is oriented so that the image of the index 
line on the standard compass is in unison with the 
cross hairs of the telescopes. The adjustable index 
is set to zero and clamped. Once the table index has 
been adjusted by means of the standard compass the 
instrument to be tested is replaced on the stand and 
the error on the north heading determined by noting 
the difference between the compass reading and the 
index reading. The calibration error is the difference 
between the reading of the compass and the correct 
reading on any heading. 

The so-called “period” or time of oscillation of a 
compass depends upon the moment of inertia of the 
ecard, the magnetic moments of the needles, and the 
horizontal intensity of the magnetic field. The test 
is made by a stop watch and auxiliary magnet or coil 
to start the compass swinging. The card is set swinging 
and the time observed for the half period or the com- 

















U. S. Submarine “L-1” partly submerged and being 
towed to a repair station 


plete period, as specifications may indicate The period 
is taken as twice the time which elapses between suc 
cessive transits of the card in opposit directions 


through its position of equilibrium when rele: 
an initial deflection of 45°. The method of determin 


2) trom 
ing the damping of a marine compass is to find the ratio 
ot two successive swings on the same side of the 


equilibrium. 


A New American Clay for Loading Paper 


HIGHLY colloidal clay which exists in large de 
<\% posits in the intermountain regions of the United 
States has been found by the United States Forest 
Products Laboratory to be valuable as a loading ma 


terial for giving finish and printing qualities 
paper. 
English china clay, the retention of the Kuglish 
is materially increased, and the paper produced has a 
superior finish and appearance, and a more velvety 
feel. The admixture of this clay similar! 
the retention of other fillers, and is especially desirabl 
with some which have a low retention 
The ability of the new clay to remain i: 


When this clay is used in conjunction with 


mproves 
LTApe t 


1 eu wnsion 
may make feasible the installation in paper ills of 
a central mixing plant, from which the loading ma 
terial can be piped a considerable distance t the 
beaters, without danger of settihg or clogging of the 


pipe lines, and with the assurance that the concentra 
tion will remain uniform. The properties and use of 
the new loading material are more fully deseribed in a 
report which may be obtained from the laboratory on 
request 


A Submarine in Trouble 
YUBMARINES, like all other ships of the sea, have 
i’ their troubles; indeed, some people are inclined 
to think that they have more than their share. But we 
must remember that, in the very nature of things, the 
handling of a submarine is a far more difficult matter 
than the control and navigation of ships at the surface 


Beautiful invention though the periscope is, the view 
which is obtained is not so complete as that of the 
captain on the bridge, and a search of the records 
will probably show that most injuries to submarines 
by collision have occurred when these littl raft were 
submerged. 

The accompanying photograph shows ¥ appened 
to “L-1” when she was cruising off the Delaware cap« 
where she was rammed by the steam pilot boat “’hila 
delphia” and her hull was breached, Now, the perfora 
tion of her hull is a very serious matter for a subma 
rine, if only for the reason that her reserve bu 
is comparatively limited and any considerable inrush 
of water is sure to prove more than her pum) r other 
water-expelling means can take care of. In t part 


ular case, the boat was saved by her command ! 
ning her on the beach in the innner har ft De} 


ware breakwater. The view which we pr t take 
looking aft, and the submergence of thé ter portic 
of the boat is due to the fact that her engine room 
flooded with several feet of water Fort 

of the crew was injured, and at the tims ir pho 
tograph was taken members of the crew I deck 
and the rescue boats are towing the marine to a 


repair station 
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By Professor Henry Norris Russell, Ph.D. 


W eft to Dr, Fotheringham It was a very difficult 
. der ing a thorough knowledge of classical lit 
el re 1 archaeology, in order to Interpret cor 

the fragmentary and confused records which are 

at re ain to us: and at the same time a mastery 
of the intricate calculations which are always required 
in following the motions of the moon, But in a series 
of muster papers the whole of the existing material 
was handled, with the very satisfactory result that all 
the various sorts of records—eclipses of the sun and 
of the moon, observations of the position of the moon 


and so on—could be satisfied, 
limits of error, on the assumption 
farther eastward in the heavens 
the century 
similar excess of motion in the case of the moon 
°1", About 138” of the latter is known to be due to 
the changes in the earth’s orbit, leaving 8” for the 
tidal 


The accordance of 


with respect to the stars, 
within reasonable 
that the sun moved 2” 
while the 
was 


every century than in preceding, 


influence 

the results derived independently 
various sorts of ancient observations is suffi- 
mike it practically that the 


from the 
certain 


ciently good to 


yoziso}l 


MCZET TT. 
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NIGHT SKY: APRIL AND MAY 

earth is rotating more slowly than it did two thousand 
and that, at the end of each century, a day 
is longer by a little less than 1/800 of a second of time 
than it was at the beginning of the century. This will 


years ago, 


explain directly the apparent acceleration of the sun, 
and, when allowance is made for the change in the 
real length of the moon, will account for the behavior 
of the moon, too. 


Hence, from the observational side, the problem ap- 
pears to be But the theoretical im- 
plications of this minute change in the length of the 
1 startling. The massive, and its 
rapid—a point on the equator moving at 


well cleared up. 


day are earth is so 


rotation so 


more than a thousand miles per hour—that even a very 
small change demands an enormous alteration in its 
energy. A straightforward calculation, though one in- 


volving the use of very large numbers, shows that to 
lengthen the day by 1/800 of a second in a century de- 
mands the abstraction of energy from the earth’s rota- 
tion at a rate corresponding to the action of about 
two and one-half billion horsepower continuously dur- 
g the whole time! Until within the past few years, 
very doubtful that the friction of the tides 


it seemed 
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re The Heavens in April, 1921 


The Tidal Friction and the Toll It Takes 


» account for so huge an 


ia 


could be 


amount. 


Horsepower by the Billions 


In the deep sea, where the water rises and falls but 
a few feet, and the currents are there is 
litttle friction; but near the where powerful 
currents run in shallow water, the situation is different. 
There are few parts of the sea where the depths, tides 
and currents are well enough known to permit of even 
a roughly accurate calculation, But Dr. Taylor, taking 
the comparatively complete data for the Irish 
showed that in that small area alone the tidal currents 
dissipated energy enough to account for about two per 
cent of the whole amount demanded by theory. Dr. 
Jeffreys, following his lead, has collected such infor- 
mation as was available about the tides and currents in 
shallow seas, all over the world; and has calculated 
the rate of dissipation of energy into heat by the fric- 


slow, very 


coast, 


Sea, 


tion. His results are altogether remarkable. 
High tides, of course, go with strong friction: but 
even more important are strong currents over large 


ureas of fairly shallow water (fifty fath- 
oms or The enormous tides of the 
Bay of Fundy, for example, use up on 
the average about 60 million horsepower. 
The tides in the channels between the 
Arctic islands west of Greenland, which 
rise fairly high and are accompanied by 
very strong currents, appear to do about 
four times as much work; so that 
300,000,000 horsepower is accounted for 
on the American side of the North Atlan- 
tic. On the European side the total effect 
of tidal friction appears to be 


less), 


some 


about as 


great, being localized mainly in the nar- 
row seas which surround and separate 
the British Isles, 

The South Atlantic and Indian Oceans 


contribute relatively little, since there are 
few shallow bays or gulfs along their 
Along the coast of Asia, 
however, there are great areas of shallow 
water; and these, from Malacca Strait to 
the Sea of Okhotsk, contribute altogether 
some 450 million horsepower. 

By far the most remarkable region in 
the world, however, is Bering Sea, where 
tidal currents of unusual strength sweep 
in and out over very large areas of shal- 
low water. The existing information is 
scanty, but enough to show pretty plainly 
that there is more tidal friction in these 
waters than in all the Seven Seas besides. 
Dr. Jeffreys’ estimate of the work of 
friction here is two billion horsepower, 
miuking a total for the world at large of 
three billion horsepower, in round num- 
bers. This is substantially equal to the 


Horizon 


shores, east 


ern 





May 23 amount required to explain the observed 
changes in the apparent motions of the 
t, they sun and the moon. The agreement of the 
two figures is all that could be hoped for 
in view of the incompleteness of the tidal 

data. 
One or two incidental researches are of interest. 
The real length of the sidereal month is_ in- 


creasing each century by about 1/46 of a second of 
time. But since we compute it with the actual day, and 
not with a day measured by an absolutely uniform 
time-piece, and since, at the end of a century, 2744 days 
have grown longer by 1/30 of a second,. the month ap- 
pears to us to be shortening by about 1/85 of a second 
per century. To the increase in the real length of the 
month corresponds an increase in the moon’s average 
distance from the earth—at the rate of 744 feet per 
century! Minute as this appears, the rate at which 
work is done in pulling the moon away against the 
earth’s attraction is equivalent to nearly 100,000,000 
horsepower acting continuously. 
The Heavens 

Turning from these recondite matters te the familiar 
face of the starry skies, our map shows us that, at our 
hour of gazing, we shall find the Great Bear 
almost overhead, but a little north of the zenith. The 


chosen 


line of the pointers leads us down to the Pole Star, 
and past it to Cassiopeia and Cepheus, low in the north. 
(Continued on page 280) 
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Optical Tricks with Electric Sparks 
By W. A. Kimball 


VHE number of alternations, per unit of time, of 
‘| an electric spark jumping between the terminals of 
au spark gap can be determined by proper apparatus in 
cases Where the alternations are too rapid to be de 
tected by the eye, if the apparatus can be made to 
send to the eye reflections that have frequencies slow 
Applying this prin 
ciple the writer constructed apparatus as follows: 

From heavy cardboard, one side of which must be 
black, cut a circular disk 45 centimeters in diameter 
From white paper cut circular disks 4.5 centimeters in 
diameter. Arrange a row of 17 white disks equi-distant 
apart on outer section of large black disk. Arrange a 
of white disks inside first, eleven in num- 
ber. The third row of white disks, five in number, will 
occupy remaining large black disk. Care 
should be taken to place the three rows of white disks 
equidistant from each other as well as to have the 
white disks of each row equally spaced. 

One could substitute for the above a circular cut 
wooden disk, painted black and when dry painting 
smaller white circular disks on the black background. 

If the room or demonstration room is first 
carefully darkened and the large disk is placed on a 
rotating machine and rotated at varying 
front of an electric spark of sufficient size to illuminate 
the entire disk, many interesting results can be obtained. 

by regulating the alternations of the spark and 
speed of rotation of the disk you will observe that a 
certain speed of disk will cause one of the rows of 
white spots to appear to remain stationary while the 
other rows are moving. Again, if the operator should 
increase the speed of the disk he can make the 
row which previously seemed stationary move forward 
in the same direction as the rotation of the disk. By 
decreasing the rotation this row of white 
spots will move in the opposite direction. While one 
row at a certain speed appears to move in one direction 
another row will appear to move in the opposite di- 
rection and the third row may appear stationary. 

The effects that can be produced are interesting and 
varied and the principles involved are useful in ex- 
plaining to a group of students the reasons for different 
effects produced by moving pictures. It is easy to ex- 
plain clearly why carriage wheels in motion pictures 
appear to be rotating backward at certain times and 
forward at other times during the same picture. 

The size of the large disk and number of spots in 
each row is of course optional, The larger the disk 
and the greater number of white spots and rows, the 
more varied the results and the more interesting. 


enough to be received by the eye. 


second row 


section of 


class 


speeds in 


speed of 


Reclamation Project in Northeastern Brazil 
HE Diario Official of October 30 contained decrees 
approving the contracts by the Inspectoria de Obras 

Contra as Seccas with two English and one American 
firms for the administration of the construction of 
dams, irrigation canals, and other work judged neces- 
sary for the execution of the reclamation project. 
These firms will act as Government agents, purchases 
being made for the account of the Inspectoria. Equip- 
ment will be purchased, when necessary, by opening 
credits in New York. It is planned to begin construc- 
tion as soon as equipment and men can be brought 
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A home-made apparatus used for class-room 
demonstration of the frequency of an electric spark 


on the ground, Government funds for the completion 
of the project have been arranged, At the present 
time the Federal Government has 40,000 contos cash 
allotted to reclamation work, and the remainder of the 
200,000 contos appropriated will be raised by a 2 per 
cent tax on Brazil's gross revenue, which it is esti- 
mated will bring another 40,000 contos per year; thus 
the total amount will be available in four or five years. 

















Tylosaurus in life, as reconstructed by the 
Smithsonian scientists 


79 
min 


An Extinct Sea Lizard from Western Kansas 
By Charles W. Gilmore 


ffm chalk deposits of western Kansas have long 
been famous on account of the great numbe fl 
the fine state of preservation of the fos remains 
found in them. For more than fifty years collectors of 
fossils have searched the chalk exposurs for their 
hidden treasures Remains of fish, large and small 
turtles, toothed birds, lizards, both swimming and 


fiving, and an occasional dinosaurian reptile have been 
the rewards of these indefatigable hunter 

The United States National Museum 
its rarest 


umbers amon 


treasures fossil remains of all of -thess 


several kinds of animals, but quite recently there h 


been added to the exhibition series the very fine spec 


men of a swimming or sea lizard shown in the accom 
panying illustration, This animal goes under the name 
of Tylosaurus proriger, and belongs to a group of e3 
tinct reptiles commonly called Mosasaurs rhe mosa 
suurs were water living reptiles, with long slender 





bodies having the limbs modified into s 
paddles, and a long powerful compressed tail with 
which they propelled themselves through the 
This specimen, after many weeks of the most painstak 
ing care and skilful work, from the in 
vesting chalk, the broken parts repaired and the miss 
ing bones restored, until finally the skeleton was arti 
ulated in the pose shown, It forms a wall panel, the 
skeleton being in half relief, the dark bone of the 
men standing out in bold contrast the light 
yellowish color of the background, which has 
made in imitation of the yellow chalk in which the 
specimen was originally found, The pose adopted for 

was largely determined by the curved 
sections of the backbone as 


hort swimming 


witer 


was cleaned 


Speci 
against 


been 


the skeleton 

articulated 

ground. 
This specimen was collected for the National Museum 


found in the 


by the veteran collector of fossils, Mr. Charles H 
Sternberg, on Butte Creek, Logan County, Kansas, in 
1917. Mr. Sternberg and his three sons, all of whom 
have been raised as fossil hunters, have collected hur 
dreds of these ancient monsters and the results of their 
discoveries are to be found in all of the 


principal 
museums of the world, the present specimen being still 
another contribution to the science to which they have 
given so much, 

The Tylosaurus specimen, as now exhibited, measur 
about with a head 
three and one-half feet long. The largest of the 


Luut 1s 

Mosa 
saurs, however, sometimes attained @ length of forty 
feet, and such an animal would have a bead fully five 
feet long. Some of the small adult species were 
more than eight feet in length. 

The seas that rolled over Kansas in Cretaceous times 
contained thousands of these animals, and in. the chalk 
bluffs of that region their remains are in 
fect state of preservation that we are not 
quainted with their skeletal structure but with their 
external appearance as Well. Impressions 
body in these soft sediments before decomposition had 


twenty-five feet in length, 


cure ely 


such a per 


only ac 
made by the 


they were 
fact, small 


set in have been found, showing that in lift 
covered with small overlapping scales. In 
areas of skin impressions were found with the 7Tylosau 
rus specimen The 
relating to the appearance in life of an animal 


here discussed, most unusual dis 


covery 
long extinct, 


was the detection of color markings by 


(Continued on page 280) 























Skeleton of the fossil sea lizard being mounted for exhibition in the 
National Museum 








Upper jaw, with teeth, of a Mosasaur from Alabama, a fairly close relative 


of the Kansas lizard 
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Using the bayonet and scabbard to 
split wood for the small stove 


A New Role for the Bayonet 
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The Parachute Turned Toy 
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Waiting for a passing subway train 

to send a blast up through the grating 
for the toy parachute 


Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Arts 
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paper of ex 


gh K-like 
Ine toughness It appears that thes> 
chutes were sed by United States 


sending down mes 


ges While in flight, and consequently 
inufactured it ery large numbers 
Some enterprisin person, knowing 
mething about American boys and 
dertook to dispose of the su 


plus paper parachutes to the toy stores 
From the very first the parachutes have 
t 


aken the youngsters by storm 


The Come-Apart Washer for 
Quick Repairs 


anges iny part of a machine is to 
be repaired, the usual manner of 
mending that part is to take down the 
machine and reassemble it after the re 
pair has been effected. Today, in many 
cases, machines do not have to be taken 
dewn and much time lost, especially 
when the repair is nothing more serious 
than placing a new washer on a shaft. 


Lhis saving in time and effort is brought 











L — ——| 
4 washer that can be opened and 
placed without the necessity of taking 

down a shaft 


about by a special washer which opens 
up so that it can be slipped over a shaft. 
There are two designs of this washer, 
namely, one with a steel side-latch, and 
the other with a brass over-latch. Latch 
nd riveted parts are machine cut, which 
makes for a perfect fit. The washer is 
closed by means of a light blow with a 
hammer, or by using a hammer and 
punch on the top of the over-latch. 


Trucks for Gas Rescue Service 
Work 


peg is claimed to be one of the 
best examples of standardized 
equipment in the service of a_ public 
service corporation is the fleet of light 
trucks for emergency work that has 
been installed by the Gas Company that 
serves Boston and a number of the sur- 
rounding municipalities. The company 
has an emergency department that is 
is well organized as the fire department 
of any large city It is expected to 
snfeguard the citizens against asphyxi 
ation, explosions and the dangers that 
may develop from fire, and any of the 
ready to instantly re 
form of call by day or 


crews must be 

nd to any 
night 

Che department consists of 15 crews 
of three men each, which are stationed 
in as many different sections of the city, 
as near the centers of the districts as is 
practically possible. Each crew is pro- 
vided with its own truck and responds 
to all alarms of fire in its district. In 
addition, it may be ordered to reinforce 
another crew in the event of conditions 
crew cannot cope with such as 
i large fire, an explosion, or similar dis- 
ister, prepared to shut off the gas sup- 
plies of buildings or areas, to resusci- 


suffering from 


ti t one 


tute those who may be 


the effect of gas inhalation and each 


crew is subject to call for every gas leak 
of consequence in the district. 

The crews have fast, light trucks 
equipped with special bodies, these hav- 
ing been designed for the special needs 

Each truck carries a 
resuscitation of 


of the service. 
pulmotor for 
suffering from inhalation of smoke or 
gus, two gus masks for working in dense 


gus, smoke or even ammonia fumes; 


persons 


every tool needed for emergency work 
pipes and including 
wrenches, bars, hammers, etec.; two fire 
extinguishers, a ladder for descending 
into cellars, manholes and the like: 
ropes, chains, cable, rubber boots and 
coats and a first aid kit. In addition 
there are electric torches and such ma- 
terials as are necessary for making tem- 
porary repairs for practically any kind 
of a gas leak. The equipment is stored 
in compartments which are quickly ac- 
cessible and every part of the body is de- 
useful apparatus 


on Las mains, 


voted to storage of 


and equipment. 


A Revolving Stand for the 
Christmas Tree 
te satisfied with the plain wooden 
4 and metal stands used with Christ- 
mas trees, an American inventor has de 
veloped the rather elaborate’ stand 
shown in the accompanying illustration 
The box contains an electric motor, 
which turns the shaft that carries the 
socket at the top of the box. The elec 
tric light connection is made by means 
of a plug and connecting cord leading to 
the box, and coming out of the motor 
driven shaft is a short connecting cord 

















A Christmas tree stand that revolves 
the tree while the lights are on 


and socket, in which the plug from the 
Christmas tree lights may be plugged. 
In this manner the electric lights are 
operated while the tree is turning with- 
out interference or interruption of any 
kind. 


Motion Picture Portraits in 
Fifteen Minutes 

FILMLESS motion picture camera 
4 at first blush seems absurd because 
we are accustomed to associate film 
with motion picture photography. But 
as a matter of fact there are various 
methods of motion picture photography 
which get along quite nicely without the 
use of film, using in its place glass plates, 
disks of transparent material, or even 
paper ribbons. It is in the last-men- 
tioned category that the present system 
finds itself. 

In order to produce motion picture por- 
traits in small photographie studios 
without elaborate finishing processes, 
Mr. Victor A. Gianett, a Frenchman who 

















Copyright, Keystone View Co. 
A camera which takes direct positive 
pictures on perforated strips of 
bromotype paper 


is now in the United States, has devel- 
oped the camera and paper “films”’—if 
we may call them films for the sake of 
convenience—shown in the accompany- 
ing illustration. The paper ribbon is 
exposed, one picture at a time, being 
pessed through the camera mechanism 
by means of sprockets and an intermit- 
tent movement engaging with the per- 
forations. A developing tank is placed 
on the camera itself, so that the paper 
ribbon is developed and fixed without 
resort to the darkroom. The result is a 
direct positive on bromotype paper and 
in true motion picture style. 


Saving Time and Trouble with the 
Shop Floor Bucket 


NEW type of bucket for use in ma- 
P chine shops or foundries has been 
introduced by a Cleveland manufacturer. 
The bucket is retained in a hole especial- 
ly constructed for it in the floor of the 
shop and scrap is easily swept into it. 
Fitting over bucket is a cover of 5/16 
inch steel plate which gives a level sur- 
face, permitting the operating of trucks 
over it when closed. An overhead crane 
raises the bucket from the hole and it 
is carried to a storage dump where it is 
emptied, or directly to cars which haul 
it away to the dumping place. 

















Lifting the scrap bucket out of its 
hole in the floor 
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Research Laboratory HE technical advice brought you by our engineers embodies the experience 
wilh the Gothenburg of highly trained organizations in all parts of the world in the solving of 
pony Bn Fe meen friction prob!ems. 


friction problems. 


This international experience is both technical and practical and is ac- 
quired in co-effort with the best international research endeavor. 


SSKF service in America is linked to this international experience. Its 
tangible evidence is found in products marked “SjKF”’ and in the advice 
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Using the bavenet and scabbard to 
split wood for the small stove 
A New Role for the Bayonet 
NGENIOUS 1 in Europe have 
| heen work gx overtime ever since the 

and hostilities 
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The Parachute Turned Toy 
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Waiting for a passing subway train 
to send a blast up through the grating 
for the toy parachute 


Inventions New and Interesting 
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1 light silk-like paper of ex 

me toughnes It appears that these 

ites ere used by United States 

iViators for sending down mes 

ue vi in flight, and consequently 

ired in very large numbers 

Some enterprising person, knowing 

gx about American boys and 

dertook to dispose of the su 

| paper parachutes to the toy stores 

From the very first the parachutes have 
taken the youngsters by storm 


The Come-Apart Washer for 
Quick Repairs 


ww any part of a machine is to 
be repaired, the usual manner of 
that take down the 
and reassemble it after the re 
has been effected foday, in many 
machines do not have to be taken 
lost, especially 
when the repair is nothing more serious 
than new washer on a shaft. 
[his saving in time and effort is brought 


mending purt is to 
machine 
Jrail 
cases 
much time 


dewn and 


placing a 
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A washer that can be opened and 
placed without the necessity of taking 
down a shaft 


about by a special washer which opens 
up so that it can be slipped over a shaft. 
There are two this washer, 
namely, one with a steel side-latch, and 
the other with a brass over-latch. Latch 
nd riveted parts are machine cut, which 
a perfect fit. The washer is 
means of a light blow with a 
hammer and 
over-latch. 


designs of 


makes for 
closed by 
hammer, or by 
tep 


using a 


punch on the of the 


Trucks for Gas Rescue Service 
Work 
claimed to 


W HAT is 
best examples of 


equipment in the 


be one of the 
standardized 


service of a public 


service corporation is the fleet of light 
trucks for emergency work that has 
heen installed by the Gas Company that 
serves Boston and a number of the sur- 


municipalities The 
department 


rounding 


has an 


company 
emergency that is 
as well organized as the fire department 
of any large city It is 
safeguard the citizens against asphyxi- 
that 


expected to 


ation, explosions and the dangers 


may develop from fire, and any of the 
crews must be ready to instantly re 

d to any form of call by day or 
night 


The department consists of 15 crews 


of three men each, which are stationed 


in aS many different sections of the city, 


the centers of the districts as is 


“as near 
pe ictically possible. Each crew is pro- 
vided with its own truck and responds 
to all alarms of fire in its district. In 
addition, it may be ordered to reinforce 
nother crew in the event of conditions 
it one ew cannot cope with such as 
large fire, an explosion, or similar dis- 
ster, prepared hut off the gas sup- 
plies of buildings or areas, to resusci- 
tate those who may be suffering from 
the effect of ga inhalation and each 


crew is subject to call for every gas leak 
of consequence in the district. 

The fast, light trucks 
equipped with special bodies, these hav- 
ing been designed for the special needs 
of the Each truck carries a 
pulmotor for resuscitation of 
suffering from inhalation of 
gus, two gus masks for working in dense 


crews have 


service, 
persons 


smoke or 


gus, smoke or even ammonia fumes; 
every tool needed for emergency work 
on gas pipes and mains, including 


hammers, ete.; two fire 
ladder for descending 


wrenches, bars, 


extinguishers, a 


into cellars, manholes and the like: 
ropes, chains, cable, rubber boots and 
coats and a first aid kit. In addition 


there are electric torches and such ma- 
terials as are necessary for making tem- 
repairs for practically any kind 
of a gas leak. The equipment is stored 
in compartments which are quickly ac- 
cessible and every part of the body is de- 
useful apparatus 


porary 


voted to storage of 


and equipment. 


A Revolving Stand for the 
Christmas Tree 
end satisfied with the plain wooden 
4 and metal stands used with Christ 
mas trees, an American inventor has de 
veloped the rather elaborate’ stand 
shewn in the accompanying illustration. 
The box contains an electric motor, 
which turns the shaft that carries the 
socket at the top of the box. The elec 
tric light connection is made by means 
of a plug and connecting cord leading to 
the box, and coring out of the motor 
driven shaft is a short connecting cord 

















A Christmas tree stand that revolves 
the tree while the lights are on 


and socket, in which the plug from the 
Christmas tree lights may be plugged. 
In this manner the electric lights are 
operated while the tree is turning with- 
out interference or interruption of any 
kind. 


Motion Picture Portraits in 
Fifteen Minutes 


FILMLESS motion picture camera 


yi at first blush seems absurd because 
we are accustomed to associate film 
with motion picture photography. But 


as a matter of fact there are various 
methods of motion picture photography 
which get along quite nicely without the 
use of film, using in its place glass plates, 
disks of transparent material, or even 
paper ribbons. It is in the last-men- 
tioned category that the present system 
finds itself. 

In order to produce motion picture por- 
traits in smali photographie studios 
without elaborate finishing processes, 
Mr. Victor A. Gianett, a Frenchman who 

















Copyright, Keystone View Co. 
A camera which takes direct positive 
pictures on perforated strips of 
bromotype paper 


is now in the United States, has devel- 
oped the camera and paper “films’’—if 
we may call them films for the sake of 
convenience—shown in the accompany- 
ing illustration. The paper ribbon is 
exposed, one picture at a time, being 
pessed through the camera mechanism 
by means of sprockets and an intermit- 
tent movement engaging with the per- 
forations. A developing tank is placed 
on the camera itself, so that the paper 
ribbon is developed and fixed without 
resort to the darkroom. The result is a 
direct positive on bromotype paper and 
in true motion picture style. 





Saving Time and Trouble with the 
Shop Floor Bucket 


NEW type of bucket for use in ma- 

chine shops or foundries has been 
introduced by a Cleveland manufacturer. 
The bucket is retained in a hole especial- 
ly constructed for it in the floor of the 
shop and scrap is easily swept into it. 
Fitting over bucket is a cover of 5/16 
inch steel plate which gives a level sur- 
face, permitting the operating of trucks 
over it when closed. An overhead crane 
raises the bucket from the hole and it 
is carried to a storage dump where it is 
emptied, or directly to cars which haul 
it away to the dumping place. 

















Lifting the scrap bucket out of its 
hole in the floor 
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newarchierorsery I HE technical advice brought you by our engineers embodies the experience 


established at Phila- 


wilh the Gothenburg of highly trained organizations in all parts of the world in the solving of 
can. Manufacturers friction prob!ems. 


friction problems, 


This international experience is both technical and practical and is ac- 
quired in co-effort with the best international research endeavor. 


«336 F service in America is linked to this international experience. Its 
tangible evidence is found in products marked “SKF” and in the advice 
supplied you by our engineers. 
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Among these products now offered are: 


Single row deep groove ball bearings. Thrust bearings. Steel balls. 
Double row self-aligning ball bearings. Transmission equipment. 
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The 
Jewett 
Improved 
Angle-flow 
Bubbier 
Will Protect Health 
ATER spurts from the bubbler 


V on the Jewett in a diagonal 
stream and it is impossible for any- 
one to drink directiy over the bub- 


bler. The lips cannot touch the 
bubbler nor can any water drop 
from the mouth back into it and 
cause contamination. It eliminates 
the germ spreading tin cups, dipper 
or glass, also the expense of paper 
cups. Yet a glass can be easily filled 


from this angle-flow stream 


The ice in the Jew ett does not 
come in direct contact with the 
water. It merely chills the coils 


through which the water flows. This 
precludes any chance of impurities 
in the ice getting into the water and 
insures just the might temperature 

ice cooled water, not ice water that 
induces stomach disorders. You safe- 
guard your employees’ health when 
you install Jewett Water Coolers. 


Selling Direct Cuts Costs 


Jewett Water Coolers are sold 
direct to you from our factory. That 
means an appreciable saving on in1i- 
tial cost.. Any handy man can attach 
it to your regular water supply. 

The Jewett helps ward off the tir- 
ing, production-retarding effect of 
sweltering weather. A post card 
mailed today will bring complete 
information 
Coolers. 





t , cor p before the ordinary 
sumt her out round type cooler can be 
t T f t h pecked. This means extra 
jewe e the square labor and waste ,for cracked 


ig j ce in a solid ¢ melts more rapidly than 
ke. lce has to be broken ice in a solid cake 

Size No. 1, $54 
Size No. 2, $75 


50 Ibs. Capacity 
100 Ibs. Capacity 


The JewettRefrigerator Company 
Established 1849 
24 Chandler Street Buffalo, N. Y. 


EW.E TT 


SQUARE WATER COOLER 
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Recently Patented Inventions 
Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 











Pertaining to Aeronautics 
| AIRSHIP.—K. A. 1 , c/o Greeley Chem 
| 1 ¢ 2126 Broadwa New York, N. Y. 
1A ect of this invention is to provide an 
! p I ( struction of which will reduce 
ir be of esse al parts and will in 
| crease its strength and durabilit More es 
| ills ! invention proposes an airship 
ha ¢g rigid envelops or gas tanks certain of 
which are rotatable and provided with means 
that upon their rotation they serve to drive 
the ship through the air, and to use propellers 
having the function also of sustaining the 
ship in the air, 
PROPELLER B. B. Woop, Box 738, Min 
neapolis Minn rhe invention relates par 
larly to airplane propellers, the purpose 
ng to provide an air propeller having the 
ible features of simplicity, durability and 
efficiency, and a propeller which is so con 
structed as to preduce a forward thrust of 
great intensity to airplanes or other vehicles. 


Pertaining to Apparel 
GARMENT HeirLer, 605 W. 
‘ew York, N. ¥ rhe relates 
nt which no 
will be 


l4ist St., 
to a 
other 
at the 
a body 


K 
invention 
yarme in draw-strings or 
device 


rhe 
material, 


imbering 


necessary 


ist portion garment includes 


of elastic said body portion 


n uninterrupted waist opening, an 


ng a 
tic band 


muy porti 


with said 


of 


in intimate contact 


attached to one its faces 


adjacent Waist opening 


Electrical Devices 
HAIR 


St 


SINGER, 
Whitestone, 


LLECTRI 
i 15 llth 
the objeet of 


J. P. McMa 
i Ba te = 
to provide a 
heated 


sure a 


the Invention 


hair singer using an electrically wire 


y medium to quick and 
Another 


uctior 


hair object 


st and ar 


nple cor 
circuiting through 
hair or 
H 


ittery C 


sealp 

PEITELBAUM, ad 
310 Hudson 
tion hi 
dry 


M 
lress Kright Star B 
St.. New York, N. ¥ 


particularly 


o., 
The in 
to a 


ingredient 


ver is ref 
battery 
the 


valve 


zine chloride as an in 
electrolyte with a 
the 


ut 


also being provided 
of 


used, | 


allow the 
the 


om 


irranged to escape ammonia 


formed batt to exclude 


the 


fr 


ry is 


air said battery 


Of Interest to Farmers 
| ANIMAL PORKE Il 

Neb. object of the 
vision of simple 
formed with 


senkelman, 
the pro 
efficient con 
spurs mounted 


GERDES, 
An 


of a 


invention 


18 
poke and 


struction which is 


to automatically engage the neck of an animal 


| bot 
| eee: Vy 
| te Se) 

oS 
y 





\ 


SHOWING 


THE INVENTION AS APPLIED 


fores 
lever 


through 
spurs are 
neck of 


way 
the 
the 
conditions 


H. SCANLAN, 


he tc his 
means of 


will 


when attempts 
a fence by 
held that 


animal 


a 
they not engage 
under 
FOR TRACTORS.—G. 
St., New York, N. Y. The 
to a hitch which will properly 
more implements in position to be | 
moved by a An is to provide 
a hitch which is especially designed for con- | 
necting plows to the tractor, the construction 

that a ready adjustment may be 
causing the to assume va 

a proper strain is brought 
continuously 


the 
HITCH 

2 Fulton 
relates 





normal 


=O inven- 
tion 
hold one or 


tractor. object 


such 
for 
rious depths while 


being 
secured plow 


to bear thereon 


Of General Interest 
COMBINATION STEEPER AND DIPPER.— 
G. H. Niecnouus, Box Beaumont, Texas. 
The invention has for its object to provide a 
i steeper and dipper adapted for use in making 


536, 


tea or coffee, wherein a perforated container 
is provided which is slidably connected with 
the pot at the axis thereof to move vertically 
to permit the tea or coffee to be supported in 
the water in the pot or out of the water. 
SAFETY RAZOR.-—A. C. Knuptson, 920 
Ave. B, Bismarck, N. D. The invention relates 
to a safety razor comprising a relatively flat 
separable holder for a removable blade, and 
a rectilinear handle separate from the holder, 


and serving to secure the same in clamping re 


lation to the blade, and in which displace 
ment of the blade and clogging up of the 
holder and guard is positively prevented 
INSULATING MATERIAL OR CONSTRUC 
TION.—A. WortuHinGTon, 322 E, 28th St., 
Brooklyn, N. Y¥. Among the objects of the 


invention is to provide an insulating material, 
for use in connection with steam boilers or 
other analogous appliances, of maximum 


cheapness as well as efficiency, considering the 
strength or power to strains 
or blows A further to provide an 
insulating material a maximum 
number of air cells with respect to the body of 
the to resist crushing. 
Wor, 251 8th 
Y. The invention 
hand-operated 
employed 
are 
to 


resist crushing 


object is 
embodying 
structure tending 
Ave., 

has 


FISHING 
Long Island 
particular 
the form 
crabbing or 


NET.—A., 
N 
to 
commonly 
fish that 
objects 


City, 
reference devices 
of 
landing 
the 
having a 
be 


so 


in nets 


caught on 
a 
frame 
handle 
amount 


is provide 
rigid 
the 
small 


Among 


hooks, 


fishing net practically 
adapted to 
folded 


space 


disconnected from 


and to 


of 


as occupy a 
Hardware and Tools 


FASTENING DEVICE J. H. PoLLarp, 1183 


Clay Ave Bronx, N. Y rhe invention relates | 
to a simple and convenient means for fastening | 
the ends of ropes, cords, cables, chains and the 
like, where it is desirable to make a fasten 
ing in a manner wherein it may be readily 
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MANNER OF 
OPT 


FASTENING 


SHOWING 
AR 


A PLAN VIEW, 


detached without the inconvenience of untying 
the knot. A feature of the the 
various instances where it can be advantageous- 
ly used, and the low cost of manufacture. 

ADJUSTABLE TUMBLER LOCK, F. 
CLARK, ¢/o R. A. Day & Co., Apartado 91 Bis, 
Mexico City, Mexico. Among the objects of 
the invention is to so construct a lock of the 
combination type that it will easily get out 
of order, and to provide a lock of simple con 
struction, having few parts, compactly ar 
ranged, and which may be inexpensive to man 
ufacture. A further object is to provide a lock 
which may be actuated by the mere insertion 
of a key. 


device is 


Heating and Lighting 
AUTOMATIC WATER HEATER.—G. S&S. 
WALKER, 325 Atwood St., Pittsburg, Pa. The 
object of this invention is to provide a water 
heater whose automatic action dependent 
upon the differential action of two thermo- 
stats, with the intent of eliminating the piston 


is 


water valve which it is the custom to use in 
heaters of this type, but which frequently 
stick and cause accidents or put the heater 
out of commission. A further object is to 
eliminate stuffing boxes, glands, ete., and to 
provide a heater which is simple, safe, and 


economical in the consumption of gas. 
Machines and Mechanical Devices 
CORING MEANS FOR TOMATO PEELING 
MACHINES.—C. Kirino, P. O. Box 418, Og- 
den, Utah. The invention relates to means 
for coring the tomatoes after the skins are 


is to effect the 
by. means em- 


The general object 
step of coring the tomatoes 
bodied the holders on which the tomatoes 
are impaled and carried about the machine, 
said means being arranged to be operated by 
coacting fixed means on the machine, whereby 
to eliminate the use of separate coring mechan- 
ism. 


removed, 


in 


Medical Devices 


TONGUE SHIELD.—G. Guise, Riley, Ind. 
The invention relates to a tongue shield for 
use in taking medicine; the shield consists 
of a liquid-proof material, the front portion 
being tubular to accommodate the tongue, 
the top presenting an area to cover and 


shield the gustatory area of the tongue. 


Prime Movers and Their Accessories 


MOTOR.—P. C. CLARK, 446 N. 2nd St., 
Montrose, Colo. This invention has for its 
object to provide a motor operated by the 


| flow of water for supplying a portion of said 


> ' 
for 


hicles, 


| water 
| 


a reservoir the like, wherein 
rocker provided adapted to be rocked 
the flowing water, the rocker operating means 
for diverting the water to the side 
of the rocker to cause the rocker to rock, the 
rocker being connected to a pump to operate 
the when it is rocked. 


to 


is 


or a 


by 


opposite 


same 
Railways and Their Accessories 
CAR-WHEEL AND MEANS FOR MOUNT- 
ING THE SAME.—G. E. Pratt, 621 Summit 
St., Pueblo, Col. The object of the invention 
to construct ear-wheel and method of 
mounting the to an axle which par 
ticularly designed for connection with 


Is a 
same is 


use in 














aa 


XLE 


AND WHEELS DESIGNED 
THE INVENTION 


ACCORDING TO 


which 
the re- 
quirements of a large type of car. A further 
the of axle which 
will have a life equally as long as that of the 
ear, will not to be 


but 


designed so as to meet 


small such mining 


may 


ears, 
be readily 


as cars, 


object is construction an 


and which have machined 


Pertaining to Recreation 
APPARATUS.—T. A. Y. Hopeson, 
Pa. The object of the invention 
is to provide a game apparatus, which includes 
a game board having indicated thereon the 
directions of movements of the different types 
of the indications the game 
corresponding with the indications on 
different types of pieces. 


GAME 
Palmerton, 


board 
the 


pieces, on 


Pertaining to Vehicles 

RIM TOOL.—H. H. FiscHer, 
Bb. F. Patsechke, 7th and Guilford St., Lebanon, 
Pa. The invention relates to appliances for re 
moving a split demountable rim from a tire 
or replacing the rim on the tire. The object is 
to provide a tool which is simple and durable 
in construction, easily placed in position and 
arranged to require comparatively little phys- 
ical exertion on the part of the user. 

TIRE DEFLATION INDICATOR.—E. 0. 
CARVIN, Box 382, Nevada City, Cal. The object 
of the invention is to provide mechanism for 
use in connection with the tires of motor ve- 
for indicating by means of a signal 


TIRE 


c/o 


| when the tire is deflated beyond a predeter- 


mined point, the signal being controlled into 
operation by the deflation of the tire, and 
operated by the rotation of the wheel of the 
tire either in forward motion or in the re- 
verse. 
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Assures Successful Boiler 
Operation 


SCALE SAMPLES PROVE: That 
Excessive scale accumulation, in many 
cases, results from sources entirely un- 
suspected. Each type of scale invari- 
ably indicates that certain definite 
treatment is required, To Effect Suc- 
cessful Boiler Operation. 


We Guarantee: That UNISOL will gradu- 
ally remove boiler scale, prevent scale forma- 
tion, stop and prevent corrosion and pitting, 
and remove grease from steam boilers. 

We shall be pleased to make every effort 
to assist those who wish to maintain ideal 
operating conditions. 

Pamphlet on request 
Money back guarantee 


UNISOL MFG. CO., Jersey City, N. J. 
For Gunsmiths, Tool Makers, Ex- 
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| Twelve Hundred Charts at a Third | 


(Continued from page 264) | 


Great Britain for more than twenty-five 
per cent of its charts. 

In November, 1914, the following no- 
tice was sent out from the British Ad- 
miralty chart agent: 

“IT am instructed to give notice that no 
supplies of Admiralty charts are to be 
made without authority to any European 


/ countries, or subject of these countries, 
| with the exception of France, Russia, 


Greece and Portugal. Applications for | 
charts from all other parts of the world 
are to be submitted for consideration. 
Further, no sales are to be allowed to 
any customer until the bona fides of the 
purchaser has been satisfactorily proved 
and a certificate stating the name of cus- 
tomer, nationality, service, and ship or 
shipping company, for which the charts 
are required, has been received.” 
Suppose the date to be 1921 instead of 
1914. Suppose, instead of being an ally 





perimental & Repair Work etc. | of England, England stood aloof, and sold 
> J ° ry seas 


From 9-in. to 18-in. | 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872. 
1999 Ruby Street 
Rockford, Ill. 








[SOUTH BEND LATHES 


For the Machine and Repair Shop ie Lathe $215.00 
"Lathe $275.00 
13° Lathe $365.00 
15" Lathe $450.00 
16" Lathe $525.00 
South Bend Lathes are 
anne in eight sizes, 9 
to 24-in. swing, ine lusive. 
Established 1906 
Free Catalog 
South Bend Lathe Works 
421 Madison Street 
South Bend, Ind. 
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Run a Lathe 

















“ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. Wealsocarry 
fibres, spin yarns, weave cloths, and make all sorts o1 
Asbestos products. 


For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA., U.S.A. 
___Owners of the world’s largest Asbestos Mines 


1 “3 Corliss Engines, Brewers 
and Bottlers’ Machinery 

The VILTER MFG. CO. 

989 Clinton Street Milwaukee , Wis. 


We Will Make It 


Anything in a metal stamping or novelty 
duced from any metal and finished in an 


Waterbury Button Co., ee Coan. 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Develo 
eclal Tools, Dies, Gear Cutting, Ete. 


HENRY ENRY ZUHR, 489-93 Broome St., New York City 


= MOTORS 


LARGE QUANTITIES NEW WASHING MACHINE moTORS 


































in original boxes. Complete Suitable 
eg, Cream Bepencters. Bottle Washers, Als Comprscsors, 


ey 
es 2 Ys 75 
i Each 


Corsteges Spsetal Quansity Prieas-Vahee 
MANUFACTURER'S OISTRIGUTER 


GAS. H. JOHNSTON - Box 27 W. E, Pitsdergh, Pa. 


Weber Crank-Pin 
Re-Turning Toot 


No Filing 
No Offsetting 
No Jigs 


turns all pins abso- 
lutely round from 
one setting of 
Crank Shaft, on 
centers. A micro- 
meter — enables = 
operator to gauge his 
cuts and turn all pins to uniform size. The average time 
required for trveing up one pin is from 6 to 10 minutes. The 
4 pins can easily be finished in 30 minutes, the entire 
shaft is completed with only one setting. 

he Weber Too! is guaranteed to turn crank- 
within as close limits of accuracy as any other known met 
It will soon =. its cost in any Tractor or Automobile Re- 
These wi rtment of cutting tools are furnis' 
will ee ‘the pi pins of most of the, popular + automobiles, 





































tractors. Write for Circular and Prices. 


se GAWYER.WEDER TOOL MFG. CO. 


253 S. Alameda St. Los Angeles, Cai. 


charts neither to us nor to the Fiji 
Islands if we were at war with them? 
It will not do to say that we have copies 
| of all charts Great Britain has issued. | 

So we have. But we have not enough. 

Charts wear out quickly in use, For} 
every ship there must be a full outfit of | 
charts for every locality she can possibly 
| need to visit. 

From the standpoint of economy, it is; 
far cheaper for us to reproduce a chart | 
and sell it at cost, than to buy it from 
Great Britain. But this is not a matter 
of economy. Whether we spend a hun- 
dred thousand dollars in ten years buying 
charts from Great Britain for naval use 
or three hundred thousand in five years 
reproducing those charts so that we are 
forever independent of Great Britain—and 
of the items of time of transportation and 
time of manufacture—is not important 
from the dollar side. It is vitally impor- 
tant from the naval efficiency side. 

The war taught us something of what 
unpreparedness meant. It gave to us all! 
the full knowledge of how useless were 
guns without men, men without clothes 
and food, clothes and food for men abroad 
without ships to carry them. In any war 
not fought at home, the vital factor, the 
underlying, dominant thing by which a| 
war is lost or won, is transportation. 
And transportation at sea is either a leap 
in the chartless dark or a_ reasonable 
hazard if the ship has the knowledge of 
| reef, shoal, current, depth, bottom, lights, 
buoys, which can be obtained from charts 
|} and only from charts. 

We have the most able chart makers in 
the world. We have a navy which is sec-! 
ond to none in quality and second to but 
one in size. We have the money, the men, | 
the will, to be invincible in defense. Are | 
we to continue to stultify all that we are, 
and all that we have spent, by lack of | 
charts? Or will we who do not go down | 
to the sea in ships, but who have both a| 
wholesome admiration for, and an utter 
reliance upon, our navy, see to it that 
our legislative body does not deny this 
necessary expansion to our naval muni- 
tions program? | 





When Humpty-Dumpty Travels 

(Continued from page 265) | 
or a quarter-sized honeycomb for the bot- 
tom layer as a cushion. If these become 
only slightly damp they collapse and are 
useless, 

The express company now requires that 
pads of excelsior be used on top of and| 
beneath the half-cases of eggs as a buffer. 
It is recommended that a third pad be} 
placed between the two top layers of eggs, 
as these are most often broken. 

It is a well-known fact that even a 
strong man cannot crush an egg if he 
applies his strength evenly on the ends. 
3ut it does not take much strength to 





vantage of this principle and the egg 
































crush an egg if pressed on the side. The | 
best of the new egg containers take wee 
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“W & B” Machinists’ 
Knife Handle Wrenches 
are made for heavy duty. 
Their strength and de 
pendability, together 
with their easy-acting 
solid steel screw adjust- 
ment, have prompted 
thousands of users to 
specify the “W & B” 


brand. Fully suaranteed. 


7 Sizes, 6 to 21 inches 


Two other patterns also. 


Booklet on request 


DROP-FORGINGS 


often cheaper than castings 
— always far superior — 


jJ. H. WILLIAMS @ CO. 


‘“‘The Wrench People” 


BUFFALO 
28 Vulcan St. 


CHICAGO 
1028 W. 120th St 


BROOKLYN 
28 Richards St 


St. Catherines, Ont., Canada 
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W. L. DOUGLAS 


Retail Prieeoe OO SHOES Quality of Material 


Reduced and Workmanship 


Maintained 
Special Shoes $10.00 Special Shoes $6.00 
FOR MEN AND WOMEN 


Stylish and Durable 
THE STAMPED PRICE IS W. L. DOUGLAS PERSONAL GUARANTEE 
THAT THE SHOES ARE ALWAYS WORTH THE PRICE PAID FOR THEM 


They are the best known shoes in the 
world. Sold in 107 W.L.Douglas stores, 
direct from the factory to you at only 
one profit, which guarantees to you the 
best shoes that can be produced, at the 
lowest possible cost. W.L.Doug!as name 
and the retail price are stamped on the 
bottom of all shoes before they leave 
the factory, which is your protection 
against unreasonable profits. 






























W. L. Douglas shees are absolutely the 
best shoe values for the money in this 
country. They are made of the best and 
finest leathers that money can buy. 
They combine quality, style, work- 
manship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders inthe fashion 
centers of America. The prices are the same everywhere; 
they cost no more in San Francisco than they do in NewY ork. 











W. L. Douglas shoes are made by the highest paid, 
skilled shoemakers, under the direction and supervision 
of experienced men, all working with an honest deter- 
mination to make the best shoes for the price that 


money can buy. 

Cc A U T H oO Insist upon having W. L. 
Douglas shoes. The name 

and price is plainly stamped on the sole. Be careful 

to see that it has not been » Wee or mutilated. 


}loG: sident “— 


W. L. Douglas Shoe Co., 
163 Spark St., Brockton, Mass. 





W. L. Douglas shoes are for sale by over 
9000 shoe dealers besides our own stores, 
If your local dealer cannot supply you, 
take no other make, Order direct from 
the factory. Send for booklet telling how 
to order shoes by mail, postage free. 








$-be it the pronunciation of 
Bolsheviki, the spelling ofa puzaling word, the location of 
Murman — the meaning of blighty,efc., this Supreme Authority 


400,000 Words. 2700 Pages. 6000 Muastephions 


\G.& C. MERRIAM CO. Springfield. Mass. 


2EE Pocket Maps per Sec. Am. 


contains 4 an acc urate. final answer, 
Reqgulor and Indio-Pap tions. 
Ld Write for specimen pages, prices, etc. and FR 




















No More Dusting or Wearing [| 
of Concrete Floors 
Just flush on the liquid chemical hardener 


APIDOLITH 


TRADE MARK 


200,000,000 square feet of old and new lapidolized con- 
crete floors tell the story of success. 


I 
nM 














No dust can be ground up from these floors, and soa 
vast wastage in ruined 
machinery and merchan- 
dise is prevented. 


SONNEBORN PRODUCTS 


Gomncoat 


the durable Mill White. Washable, of 
exceptional covering capacity. Gloss, 
Flat and Eggshell, also all colors. 


thee 


the modern wood 


new old or 
dolized 


“Stormtight literature. 
coating for all kinds = 


1 worn or new roofs. Saves labor and | | SONNEBORN SONS, Inc. 
Dept.1, 264 PEARL ST., NEW YORK 


te TD $$ 








Lapidolith flushed on your 
floors will complete the hydra- 
tion of the concrete, and make 
them hard as granite. 


Lapidolith is the original con- 3 
crete hardener standard for 
ten years. 


Write 


preservative gives 


n jen floors , - 
rediininien testimonials, 


block 


for 
concrete 


lapi- 


and 


the protective roof 
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| when packed is literally suspended under 
flexible holders 


tension between two 
which grip the ends. Thus held it is 
almost impossible to break the egg, short 


| of wrecking the case itself. 


But an ideal egg container must have 
other qualities. It must, first of all, be 
cheap. Many of the best containers are 
of very little practical value because | 
they are of complicated structure and too} 
expensive to manufacture. Another de 
sirable feature which is usually over- 
looked by the inventor is the need for re- 
moving the eggs easily and _ rapidly. 
Where large quantities of eggs are 
handled this is an important factor and 

|} is one of the chief reasons for reluctance 


old containers. 
repacking 
out the 


in giving up the 
operations eandling, 
the worker simply lifts 
comb and picks up the eggs. In some 
| the newly it 
sary to pick up each egg individually and 


etc., 
honey- 
of 


is neces- 


as 


devised containers, 


sometimes they are hard to grasp. An- 
other desirable feature is that the con- 
tainer be able to stand more than one 
| trip without breaking down in a vital 
| spot Finally, the container which con- 


fines a broken egg to its own compartment 
adds a point 

There 
far 


in its favor. 
is not yet on the market or, so 
writer can ascertain, in exist- 
ence, an egg container which has all of 
these qualities. So the “perfect” method 
of shipping eggs is yet to be found, but at 
least two of the containers now available, 
one of which already on the market, 
seem to meet all normal requirements. 

It is related that recently a carload of 
|; eggs was wrecked and an experienced 
freight estimator reported the probable 
damage to the eggs at $1,000, supposing 
that the standard packing methods were 
used. It happened that the eggs were 
packed in one of the new style containers 
and an examination of the contents of the 
car showed an actual damage of $19. This 
not surprising when the laboratory 
tests of this particular container are com- 
pared with those of the honeycomb type. 

Only one of the new containers has seen 


as the 


iS 





1s 


| any wide introduction so far, but it has 
met with such success that experts be- 
lieve the ancient prestige of the honey- 


comb filler has at last been seriously chal- 

{lenged. And one of these happy days, 
they believe, Mr. Ultimate Consumer will 
no longer have to foot million dollar 
| bills for broken eggs. 


| 
| The Why of Luminous Paints 
| (Continued from page 265) 
| explained here that what we really see is 
the phosphorescent glow of zine sulfide 
| (erystallized zinc) and not the radium. 
| Light has the effect of actually altering 
| the structure of certain substances. That 
| is, the cells or crystals which compose the 
substance are stressed by light so that 
they change their shape and this change 
sometimes changes the properties of the 
| material. The action of the selenium 
| cell, by means of which it is possible to 
| transmit photographs by wire, depends 
| upon this principle. In this case the 
| change in the crystalline structure of the 
| metal affects the electrical conductivity. 
A similar change takes place in all of 
| the so-called 
The cells, distorted by light, have an elas- 
tic quality and when the light is removed 
gradually resume their normal shape, and 
|in doing so give off light. 
| gradually dies away as the crystals ap- 
proach normal and the light they give, at 
| best, lasts but an hour or two. 
The curious thing is these phosphores- 
| cent substances behave in the presence of 
| radium exactly as though they were ex- 
posed to light. The most sensitive to the 
| presence of radium so far discovered is 
zine sulfide and for this reason it is used 
as the of all the commercial lumi- 
nous materials. 
Only a very minute quantity of radium 
required. In fact, while the world 
production of radium is now nearly an 
ounce a year, only about 5 per cent of 
this production is used to illuminate the 
millions of watch and clock dials, instru- 


base 


is 


phosphorescent substances. | 


In such } 





This light 
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WARNER'S Wiis 
AUTOMATIC” 





That 


15 Shoots and , Hits 
QUICK Before ba = oe 

SHOTS, Warner abeat ihe ig 

NO JAMS best and save 


© at least 
—6 @ea 'e2@® $5 
Get a Warner “‘Infallible’ Automatic and teach the 
women how to plug the bull’s eye. Target shooting is 
intense coutas « 8 ert Excellent training for owes and 
eyes ‘eac am contide nee an familiarity 
with weapon “" ta Shooter Says :** Your ‘Infallibie’ 
Automatic Pistol is all that you claim and more. I put 
seven shots in bull’s eye one inch in diameter at distance 
of twenty-five feet with the pistol. The accuracy of 
this arm is unsurpasse od by any regardless of price.’” 
C. S. Hoffman, 157 Oakwood / nue, Orange, N. J, 


FREE LESSON OFFER 
m9 authority has prepared for 

a@ set of six lessons on the 
Art of Pistol Markmanship. 
These lessons are of marvelous 
value in the use and care Of a 





Warner 

Write today for illustrated cir- 

cular and terms of Free Lesson 
er. 


KIRTLAND BROTHERS 





& CoO. I 
96 Chambers St. ( Dept. S-A\ New York 


You can ean be quickly cured, if you if you 


STAMMER 


Send 10 cents for 288-page book on Stammering and 
Stuttering, ‘Its Cause and a i‘ wy how I 
cured myself after stammering 20 yrs. Bogue, 
846 Bogue Bidg., 1147 N. Mil. “ot 7 wit 
JEWELRY WORK 


LEARN WATCHWORK ANB ERRORS 


A fine trade commanding a good salary and your 
services alwaysindemand 
or you can start in busi- 
ness for yourself. At 


BRADLEY INSTITUTE 
he gre ate st school for 
watchmakers in the world. A 
dress Horolo gic al Department H- 
Peoria, = . for catalogue of in, 
formatio: A Isc Optics 
and Instre iment Reva 
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spe, horns, wh cols, parts and 
POS cau: pment. ath nai retail prices. 
10 MONEY — Simp! weita ia, today 
‘SEND WN is ly 


Srecon ompany NY 


CUT YOUR GAS 
BILL ONE HALF 


A Bright White Light of 55 ¢. p. 
It’s Guaranteed Four Months 
China-or Jap Drop 

Get Yours Today—25¢ Each 

5 for $1.00 prepaid 
AMERICAN GAS MANTLE CO. 
38-B Pickering Bid. Cincinnati, 0. 











All Hinds Small 
The most accurate made and prices 
reasonable. We carry a complete 
line of gears in stock for immedl- 
ate shipment. Can also quote on 
special gears of all kinds. Send us 
your inquiries. 


Write for Catalogue 
CHICAGO STOCK GEAR WORKS 


109 South Jefferson Street Chi 














HANDY MAN’S WORKSHOP AND 
LABORATORY 


Compiled and edited by A. Russell Bond. 6x8% 
inches. Cloth. 467 pages. 370 illustrations, $2.25; 
by mail, $2.40. 

A compilation of hundreds of valuable sugges- 
tions and ingenious ideas for the mechanic and 
those mechanically inclined. The suggestions are 
practical and the solutions to which tuey refer are 
of frequent occurrence. It may be regarded as 
the best collection of ideas of resourceful men 
published. 

SCIENTIFIC AMERICAN PUBLISHING CO. 
Woolworth Buiding New York 


ELL 
DRILLING 


A Paying Business 


Everybody wants a dependable, fresh water su 

y he contractor with —~ Well Drit 
nds hardly any timit to his business. } st - 
standard outfits complete, mounted with power, or 
separate outfits to Operate with your own engine 
or tractor. Widely yy in use—Water, Gas 
ang Oll Wells, Blast Hole Drilling, Prospecting 
for Minerals. Small investment starts operator 
in fine paying, permanent business, all his own. 

Write for catalog. 


WILLIAMS BROS. 
434 West State St. 











Ithaca, N. Y. 
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LEGAL NOTICES 
NUM. 0 GT 


PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us In many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 


interest te inventors—and particulars of re- 
cently patented inventions. 


MUNN & CO., S?!4\i8% 


Ms 
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Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D.C 
Hobart Building, SAN FRANCISCO, CAL 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 


PS eres rere $7. 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 

ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 





Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders must be accompanied by a remittance. 

AGENTS WANTED 

AGENTS, $6 to $200 a Week. Free samples. Gold 
Sign Letters for Store and Office Windows. Anyone 
can do it. Big demand. Liberal offer to general agents. 
Metallic Letter Co., 431X_N. Clark St., Chicago. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti- 
More as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St.. Baltimore, Md. 


BUSINESS OPPORTUNITY 
YOU CAN havea business profession of your own and 
earn big income in service fees. Anew system of foot 
correction ; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital re- 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratory, 23 Back Bay, Boston, Mass. 
FOR SALE 
CANADIAN Patent Rights on eccentric boring chuck 
for sale. W. F. MEYERS COMPANY 
Bedford, Indiana 


SITUATION WANTED 
BACON FACTORY.—Dane, 40 years old, 23 years’ ex- 
perience in bacon factory business in Denmark (13 years 
as acting manager), wants engagement in U.S. A. or 
Canada, evt. as manager for starting bacon factory. 
Direktor C. Nielsen, Ebeltoft, Denmark. 























WANTED 
THE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completelv equipped 
manufacturing plants in Indiana. Address W. F. M.—- 


Box No. 263, Bedford, Indiana. 
mail false teeth, old and 


For Spot Cas broken jewelry, diamonds, 


Satches, old gold, silver, platinum, War Bonds or 
stamps—anything valuable. Cash by return mail. 
Goods returned in 10 days if you're not satisfied. 


Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, O. 


INVENTORS 
Models Experimental Work 
Are you looking for a reliable firm to assist you in de- 
wing that idea that you just can’t work out? Consult 
us—With our staff of expert engineers and thoroughly 
semtoned experimental machine ) ae . we oan. ig 
osition for you, mec cal or electrical, an 
MARE It WORK, 7°" 


We deveiop, simpli ‘ions, make them commer- 
cially Dossib le.  - & yy ‘design and build japecia 
matic labor-saving machinery. All business strictly con: 





“ELK MFG. CO., I 
>t . } . ne. 
1926 Broadway 


To Readers of Scientific American Monthly 


Copies of February, 1921, issue of Scientific 
American Monthly, now out of print, are desired 
by the publishers. Original price for perfect 
copies given or exchange of another issue. If 
interested, address 

ScrentiFic AMERICAN MONTHLY 
233 Broapway, New YORK 


New York 
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ment dials, buttons, locators, ete. Some- 
thing of the terrific power of radium can 
be realized from this fact. 

In fact the smaller the amount of ra- 
dium used to secure a given luminosity, the 
better the substance. For the powerful 
radium rays gradually destroy the struc- 
ture of the zinc crystals and they lose 
their phosphorescent quality. The chem- 
ist’s problem is to produce a phosphor’s- 
cent substance which will stand up long- 
est under the terrific bombardment of the 
radium rays and which, at the same time, 
will give off the most light. Such progress 
is being made in this direction that today 
only about one-twentieth the amount of 
radium used four years ago is needed in 
the making of luminous material. And 
the chemist insists that he has only 
scratched the surface of possibilities in 
this direction and that even better results 
can be attained. At present the life of the 
zine crystals is from 15 to 20 years, al- 
though the radium lasts for centuries. 

Because of the supreme importance of 
the zinc sulfide, it is extracted in the same 
factory and under the same precision con- 
trol as the radium itself. It must not 
only be chemically pure, but the crystals 
must be perfectly formed. The perfect 
erystal is an elongated hexagon. When 
viewed under the microscope in the pres- 
ence of radium the crystal has a slightly 
irregular shape and is surrounded by a 
sort of halo of light. 

The zine sulfide is tested for endurance 
by subjecting it to a high-frequency elec- 
trical current. The current is carefully 
gaged and by observing when the crystals 
break down the life of the material in 
years in the presence of a given quantity 
of radium can be accurately foretold, 

This life will be much longer if the in- 
strument to which it is applied is kept 
away from the light much of the time. 
The crystals, already stressed by the ra- 
dium rays, have an additional strain im- 
posed by the light and this hastens the 
process of disintegration. Strong sun- 
light, especially at the seashore where 
the presence of much ozone in the air in- 
tensifies the ultra-violet rays, has a very 
destructive effect on luminous material. 
For this reason the manufacturers of this 
delicate substance usually guarantee it 
for about half its normal life, or ten years. 

Both the luminosity and the life of the 
substance may also be affected by the 
manner of application. Only the purest 
of adhesives are used and the luminous 
material, in the form of a fine yellow 
powder, is mixed in a little bowl in very 
small quantities. Care is taken in mix- 
ing not to crush the tiny crystals. The| 
application to the object to be illuminated 
is made with the tip of a fine brush, the 
material being deposited in little drops 
until the surface is covered. Should the 
material be brushed on, the crystals 
would suffer and both the life and the 
luminosity would be lessened. 

Of all manufactured substances radium 
luminous material is perhaps the most 
delicate and most sensitive. 


Making the Most of Niagara 
(Continued from page 266) 
then, after reaching the crest of the 
structure, glide down the rear slope and | 
back into the sweep of the river. The 
descending ramp will prevent the ice 
from dropping sheer on to the riverbed 


End Shaving Troubles 


No need to hate shaving when 
a new way makes it comfortable 


it is a great boon 
to all men, and its wel- 
come proves it. Particularly 
to men with heavy, wiry 
beards and tender skins. 


Merely coat the beard with 
Shavaid. That softens it. 
Then apply your favorite 
lather, without rubbing it 
in. Then shave. No old- 
time preparations are 
necessary—Shavaid at once from your druggist 
saves time. Try it. You'll be delighted. 


BAUER & BLACK Chicego New York Toronte 


Makers of Sterile Su u Dressings 
and Allied yo el 


Another 
G 


Once you try Shavaid way 
you'll be delighted and be- 
come one of its enthusiasts. 
You'll know for the first time 
a really comfortable shave. 
Ycur skin will feel different 
—cool and velvety. No 
after-lotions are needed, 
Shavaid keeps the skin 
from aging. 


Buy a tube of Shavaid 


For tender 
skins 


For harsh 


eyetaels hei lee 














and thus obviate any undermining of the 
dam. Further, the modeling of the dam | 
is one that can be counted upon to make | 
an ice jam well-nigh impossible. | 

The dam will serve the double purpose | 
of impounding the waters of the Niagara | 
for a distance of nearly 5 miles and of | 
housing the great turbo-generators that 
will transform the force of those waters 
into 2,000,000 horsepower of electrical en- 
ergy. According to the estimates, this 
undertaking would involve a total outlay 
of approximately $100,000,000; and from 
start to finish would take something like 
three years. On the basis of coal con- 
sumption previously cited for the devel- 


See 





Fewer Hands—More “‘Effectives”’ 
Reduced working schedules bring home the fact of 


what can be done with fewer operatives and Veeder 
Counters on machines. A mar will attend to a larger 
share of the production; will work to prove his right 
to be retained, when you see his product daily 


recorded on a | 
Needan 


COUNTER 
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This large Set-Back Rotary Ratchet Counter 
records output of inc , metal-stamp- 
ing machines and jh om where a reciprocating 
movement indicates an operation. Registers one 
for each throw of the lever, and sets back to zero 
from any figure by turning knob once round. 
Provided with from four to ten figure-wheels, as 
required. Price with four figures, as illustrated, 
$11.50. (List.) Equipped with lock and keys to 
prevent tampering with the record, $2.00 extra. 
(Cut less than half size) 





of the lever. Price $2.00. 
(Cut nearly full-size.) 


Where you want to take care of an increasing production 
with a reduced working force, use Veeder Counters— 
but first send for the Veeder booklet. It shows counters 


suitable for your different machines-—-and it’s free. 


The Veeder Mfg. Co., fiattaii Conn 
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Muscle costs more than machines 


AYING machine-production 

wages today to men who use 
only their muscle, is the height 
of extravagance. 


with the aid of a 





One man, 
Yale Spur-geared 
Block and Trolley 


can lift and move your heavy 

; loads safely and economically, 
and help cut your production 
costs to the bone. The Yale way 
will pay you a substantial and 
steady return in the saving of 
time and muscle. 

Yale Spur-geared, Screw-geared and 
Differential Chain Blocks, Yale Elec- 
tric Hoists and Yale Electric Industrial 
Trucks are fully described in booklets 
which will be sent on request. 


The Yale & Towne Mfg. Co. 
Stamford, Conn., U.S. A. 


amma Yale Hoisting & Conveying Systems = 





The Yale Way 


Yale Made is Yale Marked 
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70 Séx4 14.00 
in Cas ship tour. “ObER TODAY with $2.00 
hi lance section unwrap) or 
it ey Y, return tire and advise us at once. 


returned as tire is received. 
Dara & Sak th ee 2539] 28th & Wabash Ave., Chicago 




















LOOK on gad ! 


EVERYBODYS USING 
~ WHITING “ADAMS BRUSHES | 
A Merry-go-round of Brushes. | 


There are thousands of kinds and sizes of 
WHITING-ADAMS BRUSHES 


Your dealer sells Som or will gaaly et them for you. 


for IMbustrated Literat 
JOHN L. WHITING « J. i). ADAMS | co... U.S.A. 
ush Makers for Over the Largest 





Boston, 
the id. 








3@ ZHARD*RUBBER’ ©) 


LECTRICALLY, Ace Quality Hard 
Rubber is the ideal insulation. Remarkably 
high dielectric strength is the reason for its 
almost exclusive employment in high tension 
apparatus where insulation from tremendous volt- 
ages is essential. Millions of parts for electrical 
devices are moulded in our factories annually. 
Manufacturers who are developing 
new electrical devices may obtain 
Hard Rubber material in the form of 
sheets, rods and tubing. 


eis American Hard Rubber Company ‘ 


Il Mercer St.. New York 
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| minute plugs 





SCIENTIFIC AMERICAN 


opment of a horsepower year, i.e., 8 tons, 
this scheme would be tantamount to sav- 
ing 16,000,000 tons of that fuel annually. 
At $10 a ton this would represent an econ- 
omy of $160,000,000 every twelvemonth. 

But quite apart from these considerations, 

there would be that inestimable gain in| 
the matter of electrical energy that could | 
be utilized for innumerable industrial | 
purposes. Not only that, motive impulse | 
at a moderate cost would be available for 
domestic services of many sorts. 

We have led the world in the varied 
character and the magnitude of our elec- 
trochemical industries, and we can main- 
tain our position in this respect only by 
continuing to provide great blocks of low- 
priced current to meet the increasing de- 
mands for the commodities now manu- 
factured at or near Niagara Falls. Final- 
ly, let it be recalled that the two projects 
might prove exceedingly valuable sources 
of energy for that great superpower zone 
which is to embrace a far-flung section of 
the States of our northeastern seaboard. 
Isn't it worth our while to have at our 
disposal 3,500,000 horsepower without 
burning a single pound of coal? Can we | 
be indifferent to undertakings that will} 
enable us to increase vastly our produc- | 
tiveness while cutting the fuel bill by 
hundreds of millions of dollars yearly? 


The Musical Hospital | 

(Continued from page 270) | 
Once in the hand of the violin doctor the | 
broken pieces are tenderly taken out of | 
the paper and an account of stock is taken 
to see what is missing. If the cracks are 
small they must be encouraged to open so 
a little glue can bé introduced and they 
are then tightly bound until dry. If the 
wound is more severe the cracks are 
taken up by inserting a narrow slip of 
wood with plenty of stock left on the in- 
side to shave off when dry. Small squares 
or “reinforcement blocks” will be noticed 
up and down the back and belly; these are 
inserted to help fill the 
erack and the square tops will be planed 
off before gluing together and varnishing. 
After all traces of the accident have been 
obliterated the instrument is carefully | 
assembled and glued together, compli-| 
eated clamps holding it in position during 
the drying operation, which is never hur-| 
ried. Finally, the varnish is applied and 
the instrument is put away in a glass 
case out of the dust and in a few weeks 
the owner almost tearfully tests its tone 
and goes his way rejoicing. 


The Heavens in April, 1921 
(Continued from page 272) 
Draco is high in the northeast, with Lyra 
below and Cygnus rising. High in the 
east is Bootes, with Corona and Hercules 
below and to the left, and Ophiuchus ris- 
ing to the right. Virgo is well up in the 
south with Hydra below and extending 

far to the westward. 

The winter constellations are almost 
gone, Orion and Taurus have set, and 
only Canis Minor, Gemini, and Auriga 
remain in sight. Leo, high in the south- 
west and brightened by the presence of 
Jupiter and Saturn, completes the list of 
conspicuous objects. ; 


The Planets 
is a morning star all this 
month, but is best observable at its be- 
ginning, when he rises a little before 4 
A. M. and should be easy to see. Venus 
begins as an evening star setting at 9 
P. M. on the first, and appearing as a very 
beautiful crescent with so small an in- 
strument as a powerful binocular; but 
she moves very rapidly into line between 
us and the sun, reaching her conjunction 
on the 22nd, so that during the last half 
of the month she is practically invisible. 

Mars is an evening star in Aries, but 
is pretty low. On the 4th he is in conjunc- 
tion with Venus; but as the two planets 
are 714 degrees apart in declination, the 
phenomenon will rot be striking. 

Jupiter is in Leo and is admirably ob- 








Mercury 


| western 





servable, coming to the meridian at about 


April 2, 1921 


P. M. in the middle of the month. Sa- 
turn is in the same constellation about 
eight degrees farther east, and is likewise 
conspicuous, With a powerful telescope 
he is an exceedingly interesting object. 
| On April 10th the rings are turned edge- 
| wise toward the sun, and after that date 
we shall be looking at their dark side 
until the end of July, and they will be 
quite invisible except in the most powerful 
telescopes, which will show them as a 
faint, ghostly line, illuminated partly by 
light reflected from the planet and partly 
by sunlight transmitted through the inter- 
stices of their particles. 

Uranus is a morning star in Aquarius, 
rising about 3:30 A. M., while Neptune is 
in Cancer, and comes to the meridian at 
7:30 P. M. in the middle of the month. 

The moon is new at 4 A. M. on the 8th, 
in her first quarter at 5 A. M. on the 
15th, full at 2 A. M. on the 22nd, and in 
her last quarter at 11 P. M. on the 29th. 
She is nearest us on the 16th, and farthest 
away on the Ist and 29th. During the 
month she passes near Uranus on the 5th, 
Mercury on the 6th, Venus and Mars on 
the 9th, Neptune on the 16th, Jupiter on 
the 18th, and Saturn on the 19th. 

The month is notable for two eclipses, 
of the sun on the Sth and of the moon on 
the night of the 21st-22nd. The latter is 
visible throughout the United States and 
we shall describe it on the notes page 
next week. The solar eclipse on the 8th 
is annular, and visible in Europe—also, 
as a partial eclipse, in northern Africa, 
Asia, and Greenland. Eclipse 
expeditions are not usual when the 
eclipse is only annular, but this time 
Dr. Fotheringham plans to go to see 
whether any stars are visible with the 
naked eye during the semi-darkness of 
the annular phase, hoping thus to obtain 
information of value in the interpretation 


| of ancient and medieval eclipse records. 


At sea, 
March 17, 


S.S. “Aquitania,” 
1921. 


An Extinct Sea Lizard from 
Western Kansas 


(Continued from page 273) 
Doctor Williston, who observed on one 
specimen carbonized pigment, which 


showed that the sides of the body were 
marked by narrow, diagonally placed par- 
allel bars. 

One of the unique features of Tylosau- 
rus, and for that matter of all mosasaurs, 
is an articular joint in about the middle 
of each lower jaw, which permits consid- 
erable movement between the front and 
back parts, both up and down and side- 
ways, though chiefly in the latter direc- 
tion. This feature in conjunction with 
their very loose attachment to one an- 
other at the forward ends allowed the jaws 
to expand and thus enabled them to swal- 
low large objects, for it is certain that 
not all of the animals which the Tylosau- 
rus devoured were small, for since their 
teeth were not adapted for the rending 
of bodies they must have been swallowed 
whole. 

While most of the Mosasaurs were pred- 
atory animals having the jaws provided 
with numerous sharply pointed teeth that 
were well adapted for catching fish—for 
it is thought fish formed their principal 
article of diet, since fish bones and scales 
have been found among the fossilized 
stomach contents—there was another kind 
of Mosasaur, Globidens alabamensis, that 
formerly lived in North America and 
enjoyed quite a different kind of food as 
shown by the very peculiar shape of its 
teeth. Reference is made to a specimen in 
the National Museum found some few 
years ago in the northern part of the State 
of Alabama which has nearly spherical 
teeth. 

Mosasaur specimens have not only been 
found in many parts of the United States, 
but in South America, Belgium, Holland, 
Russia, France and New Zealand, but no- 
where are they more abundant or are their 
remains found in a more perfect state 


of preservation than in the chalk deposits 


of western Kansas, 
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Speed and hill climbing 
The present Pierce-Arrows travel 
from point to point 15% faster than 
before. Their hill-climbing ability 
—pulling out of holes or through 


sand—is 25% greater because of the 
Dual Valve Engines in them. 


Governed to an indicated speed, their 
greater power permits them to maintain 
their pace, so they make more trips and 
cover a wider radius each working day. 


1erce 2. 





2 -ton $3750 

3ieton 4950 

5 -ton 5700 
TOW All Prices F.O.B. Buffalo 





THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 

















... and at the two great 
Automobile Shows 


cA fact: 

) During the big New York show in 
the Grand Central Palace last year, 
as well as at Chicago’s show at the 

Py Coliseum, more Fatimas were smoked 


Pees than any other cigarette. 


7 Kiggertontty srs Srbncos 


i FATIMA 


iA, CIGARETTES 


25c for TWENTY 


Also in round air-tight tins of 50 





~ These two great events attract 
~~. motorists from every section of the 
aN = country. 

\ Hence this preference for Fatima 
is more than usually significant. It 
¢ clearly shows that in cigarettes, as 

in everything else, the style has 
changed. Formerly expensive, fancy- 
boxed cigarettes were ‘‘all the go.”’ 
Today Fatima with its inexpensive 
paper package is everywhere the ac- 
cepted standard of good taste. 
Why? Because men have come to 
recognize that Fatima gives better 
~ value both in the quality of its to- 
baccos and the skill with which they 
are blended. 


































